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PRATT & WHITNEY AIRCRAFT 

One of the three divisions of 

UNITED AIRCRAFT CORPORATION 
EAST HARTFORD, CONNECTICUT 


As America gears for National Defense, you are going to 
see more and more engines bearing the Pratt & Whitney 
emblem with the reassuring slogan "Dependable Engines". 

At East Hartford, heart of the precision manufacturing 
industry, engines of high performance are coming off 
the line in steadily increasing numbers. New plant. New 
machinery. New personnel. New peaks of production. 
But, built into every engine, the same high standards of 
craftsmanship that have made Pratt & Whitney engines 
famous all over the world for dependable power. 








THOMPSON PRODUCTS, INC. 

manufactures over 1000 aircraft engine 
and airplane parts in approximately 70 
different classifications, including valves, 
valve seat inserts, valve keys, tappets, fuel 
pumps, propeller parts, retractable strut 
assemblies and landing gear assemblies. 


0 Thompson Product 

JL CLEVELAND • DETROIT 



100% Complete... The Handsome New 

PIPER 

COUPE 

ONLY $ 616 DOWN 

Priced from $1818 F.A.F. Lock Haven, Pa. 


Like a fine motor car, deluxe equipped throughout, 
your purchase of a roomy, comfortable new Piper 
Coupe includes all those usually-expensive “extras" 
which contribute so much to the ship's smart ap- 
pearance. But they cost you nothing more, for the 
Piper Coupe is the 100% complete airplane . . . 

all the usual “extras” are standard equipment. Fly 
a Piper Coupe . . . compare it, feature for feature, 
with all the rest. You'll find there is no similarly- 
equipped ship within hundreds of dollars of the 
handsome, new complete Piper Coupe's low price! 

FREE flight demonstration by any authorized dealer- 
one at every leading airport. 

FREE dual (light instruction in your own plane when you 
purchase a new Piper Cub. 

FREE catalog and details or the free flying course from 
your local Piper Cub Dealer. Or write to the Piper Aircraft 
Corporation, 840 A Street, Lock Haven, Pcnna., U. S. A. 





AMERICAN CABLE "KORoDLESS" 

(STAINLESS STEEL] Ailcteitf. Gcuiholi 

• American Cable's "KORoDLESS" controls are built to ex- 
ceed Army and Navy specifications. They will not corrode under 
any conditions so far encountered in flying. In fact, they cannot 
since they are made entirely of 18/8 stainless steel. And they can 
be fitted with TRU-LOC end attachments — the fitting that develops 
100 per cent efficiency. 

• American Cable engineers pioneered and developed pre- 
formed rope. This development put a stop to dangerous, insecure 
splicing. It made the cable last longer — made it resist bending 
fatigue so successfully that smaller diameter and lighter sheaves 
could be adopted. It made possible the 100 per cent efficient TRU- 
LOC fittings. 

• Available in galvanized, tinned or "KORoDLESS" (stain- 
less steel) American Cable Aircraft Controls have done much to 
advance the safety of flying. Use American Cable controls and 
fittings in your craft. Made by the manufacturers who are 
“In Business jor Your Safety. " 

AMERICAN CABLE DIVISION 
AMERICAN CHAIN & CABLE COMPANY, Inc. 



CURTISS WRICHT 

T<<<HNI<AL INSTITUTE 


Use Ky this 
handy Coupon 
TODAY! 




ON ONE OF AMERICA'S MIGHTIEST FIGHTERS 


Wheel Equipment Specifications 

BELL AIRACOBRA P-39 INTERCEPTOR PURSUIT 


MAIN WHEELS Goodyear 26 x 6 HD type 

BRAKES Goodyear Hydraulic Multiple Disc 

Type 

TIRES Goodyear 26 x 6 6-ply casings with 

Goodyear lubes 


R evolutionary in design and performance. 

the heavily armed 400 m.p.h.Bell Airacobra 
P-39 Interceptor Pursuit typifies America’s 
answer to the challenge from the skies. Among 
many innovations is its tricycle landing gear. 

To insure utmost safety in landing and taking 
off, Goodyear wheels, brakes, tires and tubes are 
used on the Airacobra. New and especially note- 
worthy is the Goodyear Dual Seal tube used in 
the nose wheel tire. This tube, built on the same 
principle as Goodyear’s famed LifeGuard for 


automobile casings, eliminates the hazard of 
blowouts in taking off or landing. 

Goodyear airplane tires, tubes, wheels and 
brakes have long been recognized by airplane 
manufacturers as outstanding m the safety fac- 
tors which they contribute to all types of air- 
planes including military ships which must 
often operate in wartime from improvised fields. 
To get this same dependable equipment on your 
ship, consult Goodyear Aeronautics Depart- 
ment, Akron, Ohio, or Los Angeles, California. 



On your new ship 
specify Goodyear Air- 
plane wheels, brakes, 
tires and tubes 





Operating continuously under the same 
Southern management since 1925, Della Air 
Lines today serves the six “Cotton" States 
with Cvr/one-oou'ered Douglases, maintain- 


CYCLONES 

O NE of the oldest companies in American avia- 
tion, Delta Air Lines this spring inaugurated 
Cyclone-powered Douglas Service over the Trans- 
Southern Route. 

Starting in 1925 os The Huff-Daland Dusters, intro- 
ducing aerial crop-dusting on an extensive scale, 
they were the first large commercial users of Wright 
Whirlwinds. In 1929, Delta opened the first passen- 
ger airline across the South with Whirlwind-powered 
ships and has been a consistent Whirlwind operator 

Now that increased traffic necessitates larger 
equipment, one of Wright's oldest customers again 
indicates his satisfaction by continuing the tradition 
“Powered by Wright”. 





American Aviation 


Can 


Answer the Challenge 


Faced with a world emergency, the American people 
are asking a pertinent question: Can we produce 
military aircraft at a rate greater than that of any 
other country on earth? The answer of the American 
aviation industry is YES! 

Outstanding evidence of this ability was given the 
country last year by The Glenn L. Marlin Company 
when in exactly 77 days it planned, built, and started 
volume production in a new building. It added 
440,000 square feet of floor space, nearly doubling 
the factory siae. It installed a million dollars worth 


of tools and dies, and on the last day it was ready 
to start a new type of straight-line production on a 
record-breaking order of bombers. In a short time 
the roll of trained employees was raised from 3,500 
to over 13,000. 

And what happeneil ? Only 10 months elapsed be- 
tween drawing board and actual delivery of this 
record order of twin-engined bombers. Here is a 
sample of what the American aircraft industry can 
do. We say with confidence American aviation CAN 
answer the challenge. 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MARY LAND. U. S. A. 




TRUSCON AIRPLANE HANGAR DOORS 
rnn meal vmir xnprifirntinnx in record time! I 



TRUSCON STEEL COMPANY • YOUNGSTOWN, OHIO 

61 Soles Engineering Offices • 29 Worehouses • Subsidiary of Republic Steel Corporation 




MIB CONTINENT AIR LINES’ 

Great New lomnii 


ter Service" 




T' , EATURING LODESTARS, Lockheed’s newest 17-place transport ships, Mid- 

Continent inaugurates even greater, more luxurious air travel. 

Flying “The Great Plains Route,” Mid-Continent now offers direct "Com- 
muter Service” between Minneapolis and Tulsa, and between Minneapolis and 
Bismarck via Huron. 

These new Lockheed Lodestars, like the entire Mid-Continent fleet, operate 
on Texaco Aviation Fuels and Lubricants . . . 100%. 

Private fliers looking for greater performance from their ships should re- 
member that — 

More scheduled airline mileage within the U. S., and to other countries is 
flown with Texaco than with any other brand! 

Texaco Aviation Products are available at leading airports everywhere. 
Engineering service and prompt deliveries 
may be had through more than 2300 ware- 
houses. Phone the nearest, or write: 

The Texas Company, Aviation Division, 

135 East 42nd Street, New York, N. Y. 


ErN^kiMO 6 DJ., 6 S.tT2oo cSj..7 Vc.S.T.. 6*0 



TEXACO Aviation Products 









Ihe Sodium-Cooled 

Aircraft Valve has broadened the scope, 

increased the efficiency and tremendously lengthened 
the life of aircraft engines. 

It has made possible every record-breaking air achieve- 
ment for more than a decade. 

And the outstanding contribution that this remarkable 
valve has made to air progress is strikingly evident in 
the fact that today it is almost universally used in 
military and commercial aircraft engines of 300 
horsepower, or over. 

The last twenty years have seen a startling evolution 
in aircraft design. Rigid standards have been adopted. 
Exacting specifications have been set up. And it has 
been the privilege of Eaton to have worked closely with the 
aircraft industry during these years — furnishing a steadily 
increasing number of fine precision aircraft engine parts. 

I ATO INI 

EATON MANUFACTURING COMPANY 

General Offices: Cleveiond, Ohio 

Plants; CLEVELAND • DETROIT ■ SAGINAW • MARSHALL 
BATTLE CREEK - JACKSON -VASSAR . MASSILLON 
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but NOT SO with 
WORK BENCHES! 


It's quicker, easier 
and costs no more 
to buy 


HALLOWELL STEEL BENCHES 


The chances are that more business has created the 
need tor enlarged work-bench facilities in your 
plant. But why take time out to build your own 
when it's quicker, easier and costs no more to fill 
your requirements exactly with "Hallowell" Benches. 
Being of standardized construction and because 
they are available from stock, "Hallowells" facilitate 
planning layouts and quick installation ... no 
figuring and buying lumber on each size and kind 
needed, no carpenters. 

And "Hallowells" provide important advantages 
seldom found in home-made jobs: ail steel construe- 


STnnDRRD Pnesseo Stee l Co. 

■ oiron • ifiioir • iniiiairous • toicoco - si. tons • sis riaitiscs 


tion insures lifetimes of service. Tops — whether of 
steel or of attractive laminated wood — stay smooth 
no matter how rough the treatment. (They can't 
splinter, split or become oil-soaked fire hazards as 
will old-fashioned wood benches). Heavy flanged 
leg construction means permanent rigidity — always 
necessary for delicate jobs. And still another fea- 
ture is their easy movability which permits flexible 
shop arrangements. 

There are more than 1300 "Hallowell" combinations 
available in sizes and styles to meet any contin- 
gency. Investigate "Hallowells" todayl 


See your distributor 

or write for details 



W HERE other pliahle materials fail. Syn- 
thetic Rubber makes good. It is one of 
the outstanding aircraft materials of the age. 
Offering far greater resistance to gasoline, oils, 
heat and oxidation, it is ideal for engine parts, 
diaphragms, gaskets and shock mountings. 

To get the benefits of Synthetic Rubber, 
the logical place to go is the Chicago Rawhide 
Company. For 62 years, our engineers have 
specialized in the mechanical application of 
pliable materials. They have successful pro- 
duction experience with all the basic synthet- 
ics, making custom-built parts for leading 
aircraft concerns. Their ability to compound 
and mold Synthetic Rubber to meet your 
special requirements is a matter of record. 


SYNTHETIC RUBBER DIVISION 

CHICAGO RAWHIDE MFG.CO. 

1304 ELSTON AVENUE • CHICAGO, ILLINOIS 
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¥>IGHT now when the urgent need is for faster and faster 
production, CINCINNATI has the line of machines to 
meet all your needs in milling, grinding, broaching, lapping 
and die-sinking. 

The complete line embraces tool room and manufactur- 
ing millers . . . surface broaches . . . Hydro Tel millers 
for both die-sinking and general purpose milling . . . 
cutter sharpening machines; and centertype grinders . . . 
Centerless Grinders and Centerless Lapping Machines. 

Hundreds of aircraft jobs are now handled on 
CINCINNATI'S. A wealth of experience is available to 
you to help meet your specific problems with correct, 
impartial recommendations. 


THE CINCINNATI MILLING MACHINE COMPANY 
CINCINNATI GRINDERS INCORPORATED 

CINCINNATI, OHIO, U. S. A. 


Tool Room end Manufacturing Milling h 
Broaching Machinal Centertype Grinding Machines Cutter Sharpening Machines 
* Grinding Machines Centerless Lapping Machines 


SAVE WITH A Of CINCINNATI 


PROVED By 7000 Hours’ Service 

Stainless manifolds now standard 
equipment on many famous ships 



N OW, added to the inherent ad- 
vantages of U • S ■ S Stainless 
Steel for exhaust manifold systems, is 
another fact which cannot be over- 
looked. Stainless manifolds have suc- 
cessfully passed the most rigorous tests 
of all — actual service tests of 5000 to 
7000 hours’ flying time. 

A brief summary of the properties 
of U • S • S Stainless Steel shows why 
it is the logical material for aircraft 
manifold systems — why stainless is 
today the most widely accepted con- 
employed both in civil trans- 
n U.S. Army and Navy ships. 


These advantages make the stain- 
less manifold the safest, most efficient, 
most all-round economical construc- 
tion ever developed for aircraft service. 
Write today for complete information. 


U-S'S STAINLESS STEEL 





High Altitude FUEL PUMPS 
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"Ceiling Unlimited" is almost literally 
true for these specially designed PESCO 
fuel pumps— meeting the demands for 
consistent, dependable fuel delivery at 
altitudes up to 35,000 feel and higher. 


Variable 

Displacement Pump 

for high altitude fly- 
ing. Fuel discharge 
pressure automat- 
ically control r 


Standard 

Engine-Driven Pump 

with patented features 
including diaphragm- 
lype relief valve 
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PUMP ENGINEERING SERVICE CORPORATION 

DIVISION BORG-WARNER CORPORATION 

12910 TAFT AVENUE CLEVELAND. OHIO, U. S. A. 





PIONEERS 


service to the Eagle’s Brood 


. . . dotcb&f- serves 
American Air Commerce! 





REPUBLIC AVIATION 


WITH CONFIDENCE . . . the eyes of the nation look to its air forces, present and 
developing. Our airplanes and our pilots have no peers. Our rapidly expanding 
aviation industry — tested, efficient, experienced — will now match high quality with 
quantity. Together with other units in this great industry, REPUBLIC AVIATION, 
manufacturers of Pursuit Aircraft, is ready ... for today’s job and tomorrow’s. 

REPUBLIC AVIATION CORPORATION 

Former name — Seversky Aircraft Corp. . FARMINGDALE, LONG ISLAND, N.Y. 


AVIATION 



THE BOTTLENECK ON THE HILL 


» THIS BOTTLENECK TALK be- 
came so annoying that we did some 
sleuthing to find the elusive monster 
that had been tossed back and forth so 
freely. We made two interesting 
discoveries. First, the fellows who 
talk most loudly about bottlenecks are 
usually the ones who are responsible 
for them. Secondly, the most serious 
of all bottlenecks as far as air defense 
is concerned is reposing comfortably 
on the Capitol doorstep. For several 
weeks a completely detailed and well 
balanced procurement program for 
strengthening our air forces has been 
gathering dust in government offices. 
The Army, Navy, and Defense Com- 
mission worked day and night to pre- 
pare the program and did an excellent 
s completed before Con- 


•ssed ft 


the closing d 




still n 


legislii 


ditional capacity for 3000 planes a 
month in addition to those produced 
for our own needs and Washington 
is listening sympathetically. Such a 
program would cost many billions of 
dollars and would require some 38 


factories over and above those to be 
built in the course of expanding for 
our own needs. It would mean a total 
ultimate productive capacity of 76,000 
planes per year. The British allotment 
of 36,000 planes per year would re- 
quire more floor space and more per- 
sonnel than our 40,000 rate because 


In 


criminatory profit limitation and amor- 
tization policies which have harassed 
the aviation manufacturing industry 
for many years. Until manufacturers 
can tell their stockholders that their 
investment is slightly better than a 
building and loan association, they are 
going to have a tough time financing 
their triple expansion. Up to the end 
of July only one major manufacturer 
had secured financing for his expanded 
plant and only one small order for 
Army trainers actually had been placed 
out of 1941 fiscal year appropriations. 



o this rapidly expanding industry. 


AVIATION 



Stearman 

BUILDS 
CONFIDENCE 
FOR THE 
FLYING CADET 




S afety for the young pilot while he is still learning, before his reactions become 
automatic, before as well as after he solos— that has always been first in the 
minds of the men who make up the Stearman organization. We feel that it is not 
only our duty to offer an airplane correctly designed for instructional purposes, but 
even more, we consider it a privilege to have cooperated with our Army and Navy 
in the development of an airplane of such stamina and character that the student 
can confidently proceed with any training mission. Stearman Trainers are furnished 
not only for training of U. S. Army and Navy Flying Cadets, but also to the Bra- 
zilian Army Air Corps, Cuban Army Air Corps, Argentine Ministry of Marine, 
Philippine Army Air Corps and Venezuelan Army. Stearman is now producing for 
the U. S. Army Air Corps and the U. S. Navy the largest peace-time orders for 
primary trainers ever placed by the United States Government. 




the former would be mainly combat 
ships, while we need a large propor- 
tion of trainers at the start. 

» IN PRESENTING THE PRO- 
GRAM for air supremacy the editors 
or Aviation' have tapped many sources 

job effectively, a group of members 
of our home office staff were trans- 
ferred temporarily to our Washington 
offices where they worked in close 
cooperation with our regular staff at 
the Nation’s Capital. At the same 
time our Los Angeles office was busy 
gathering material from this important 
center under the direction of our 
Pacific Coast Editor. 

In this presentation we have at- 
tempted to show the present status of 
our Air Defenses and what is being 
done to improve them. Naturally 
some of the details of the long range 
plan fall into the category of military 
secrets and must be withheld from 
publication. In this it is our sincere 
desire to cooperate with all branches 
of the military services. 

In addition to the contributions of 
our leaders in defense we have in- 
cluded many contributions from ex- 
ecutives in the industry who will exe- 
cute the plans. The vital problems of 
plant location and plant financing for 
contractors are discussed. The section 
on subcontracting should be of par- 
ticular interest to industrial firms 
wishing to cooperate in the defense 
program and to communities con- 
cerned with mobilization of subcon- 
tractors from industry in general. 

Although this issue is devoted pri- 
marily to Air Defense we have not 
forgotten the commercial side of the 
industry. A resume of the progress of 
the Civilian Training Program and 
its relation to defense is also included. 

Without some reference to the im- 
portant contribution of T. P. Wright 
in Aviation for July, this issue is 


incomplete. Mr. Wright's article 
"50,000 Airplanes, How Much?, How 
Long?” constitutes the foundation 
upon which procurement for the de- 
fense program has been based. The 
author’s work with the National 
Defense Commission has verified the 
accuracy of this competent analysis. 
It is required reading for those who 
wish to be fully informed on the de- 
fense program. 

Besides the contributors whose by- 
lines appear on certain of the feature 
articles of this issue we are indebted 
to many others for their cooperation 
in the preparation of this issue. Among 
them are Colonel Eaker, Colonel 
Candee, Major Ennis, Major House, 
Captain Hensell, Mr. Rydlun and 
other members of the Army Air 
Corps; Comdr. Ring, Mrs. J. B. 
Hancock, of the Bureau of Aeronau- 
tics; Robert Horton of the National 
Defense Commission and many others. 


» PAN AMERICAN AIRWAYS 
have now completed 200 crossings of 
the Atlantic. This is a real achieve- 
ment. considering the Atlantic is the 
world's toughest ocean — and the 200 
crossings have been made without a 
forced landing. At a time when steam- 
ships are undependable, Pan Ameri- 
can's Atlantic Division has become 
the safest and surest trans-Atlantic 
service. In these 200 crossings the big 
Clippers have flown some 800.000 
plane miles. Revenue passenger miles 
fall just short of 10,000,000. Over 
12,000,000 letters have been carried 
back and forth. PAA is doing a hu- 
manitarian service, as well as operat- 
ing an efficient airline. 


wir 
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Cushioning the ground -contact on 
c/l4ai£ fZtnde. c/Vo./” 


■\7AST have been the improvements in 
V engine performance.aerofoil design 
and general aircraft refinement in the 
20 eventful years of American air mail 
flight. Yet it is doubtful if any function 
of the airplane has been advanced more 
notably than the safety and comfort of 
landing and take-off. 

Bendix Pneudraulic Shock Struts 
and Wheels, standard equipment on 
such splendid airplanes as the Douglas 
DC 3's, flown on famous Air Mail 


Route No. 1 , safeguard property, nerves 
and life. They effectively cushion the 
initial impact shocks of landing, and 
absorb the lesser shocks of taxi-ing 
and take-off runs. To do this, they em- 
ploy both liquid and air. Their design, 
in each application, represents a very 
great deal of highly specialized landing- 
gear experience. This experience is at 
the service of the aircraft industry ... a 
very tangible advantage of doing busi- 
ness with Bendix. 


BENDIX PRODUCTS DIVISION 

OF BENDIX AVIATION CORPORATION • SOUTH BEND, INDIANA 

AIRPLANE WHEELS • BRAKES • PILOT SEATS • PNEUDRAULIC SHOCK STRUTS 


AVIATION 



» BITTER NOTE. Gilbert and Sulli- 
van enthusiasts arc all familiar with 
the song, "An Engineer's Lot Is Not 
A Happy One," or was that particu- 
lar song about policemen ? As a group 
engineers are unfortunate in that most 
of their decisions and answers arc in 
the form of exact figures, often to sev- 
eral decimal places, and when an error 
is made it is difficult to work up an 
acceptable alibi. In fact the poor en- 
gineer is frequently blamed for the 
shortcomings of others. Thus the in- 



evitable changes made by the Engi- 
neering Department kept the Factory 
Manager from meeting his cost bud- 
get; the Assembly Superintendent 
could have met his schedule if the 
ships had been designed so that they 
didn’t have to be put together by a 
group of contortionists assisted by a 
couple of trained ferrets. The Engine 
Manufacturer wishes to know how 
anybody expects an engine to run 
properly with an installation like that, 
and the Service Manager could keep 
the ships flying if so many parts 
hadn't been made too light and un- 
serviceable. The Salesmen could sell 
the product if only the Designer had 
accepted certain valuable Sales De- 
partment suggestions, and the Presi- 
dent could report more profits to his 


Board of Directors if only he could 
find some good engineers somewhere. 

The engineer has to acknowledge 
his mistakes frankly and develop a 
thick protective hide so that he can 
“take” whatever comes his way. One 
of my former professors used to sum 
up the whole situation in a favorite 
comment of his. Whenever a student 
asked him for partial credit for an 
examination question on which he 
used the right method but obtained 
the wrong answer, the professor 
would simply say: “Damn that deci- 
mal point, said the engineer, as the 
bridge fell in the river." 

» NOT SO BITTER NOTE. Look- 
ing at the brighter side of the picture, 
most engineers will admit that many 
of their decisions are just good 
healthy guesses or hunches, even 
though they always put down a few 
impressive figures on paper to cover 
up the guess, or stir up a protective 
smoke screen with a lot of talk about 
the accuracy and completeness of their 



researches. And, some of the most 
successful engineers will even admit 
that actual errors have given some 
of their best results. 


When the first oil shock-absorber 
landing gears were designed in this 
country, very little was known about 
them and there was no practical data 
on which to base the new designs. As 
one of the large aircraft manufacturers 
wished to use an oleo landing gear on 
his new transport, an engineer was 
assigned to make a thorough study of 
the fluid dynamics of oil passing 
through orifices. This man read all 
of the available literature on the sub- 
ject, all of which was of a theoretical 
nature, and after many weeks of work 
developed some complex formulae in- 
volving the viscosity, temperature and 
density of the oil, the characteristics 
of the orifice, friction in the telescop- 
ing strut, flexibility of the supporting 
structure and the cushioning effect of 
the tire. From these formulae he ar- 
rived at the proper size orifice for the 
oil strut, and the landing gear was 

The gear worked beautifully, allow- 
ing “feather bed" landings for the 
transport. Everyone was well pleased 
with the design and the engineer was 
congratulated on his good work. 

About a year later the engineer was 
checking over some old drawings and 
he came over to the desk of the 
draftsman who had drawn the landing 

"Say,” he said, “What was the idea 
of making this orifice so small?” 

The draftsman thumbed through his 
notebook! and said, “That orifice is 
right. You told me to use a quarter 

“No. I told you to. use a quarter 
inch area, which would have been 
thirty percent larger than this hole." 


AVIATION 
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BILLIONS 

rOR AIR DEFENSE 


The military aircraft manufacturers are in for a three-fold 
expansion in plant space and five-fold increase in personnel. 


By Leslie E. Neville 

Managing Editor, Aviation 


N OT so long ago the people of 
these United States read in their 
newspapers about a war in Europe. 
They were excited for a few days and 
then some local murder mystery or 
some football scores displaced the war 
news in the headlines and everyone 
went about his business and forgot the 
belligerent Old World. A cold winter 
came on and nothing much happened 
but the occupation of some little coun- 
tries that most people couldn't find on 
an outline map. 

Maytime brought new headlines 
about the invasion of countries nearer 
home but the invaders worked so fast 
that the headlines didn’t keep people 
excited long enough to do much about 
it. And in a democracy you have to 
keep the people excited or they don't 
do anything about anything. But some 
of the boys whose job it is to defend 
these shores stayed excited and the 
President asked the Congress for a lot 
of airplanes. The War Department peo- 
ple had asked for them before but had 
been called warmongers and hadn't got 
to first base. This time, however, the 
people stayed excited long enough to 
tell their Congressmen to say yes and 
they agreed to appropriate a first pay- 
ment on a program for defense. All 
this was done in spite of recesses for 


Presidential Conventions, a hot sum- 
mer in Washington, and a long week 
end to celebrate our independence. 

A program for the defense of this 
nation is no simple matter. With allies 
changed to potential enemies in a fort- 
night, with age-old empires tottering, 
with the spell of the Yukon above us 
and a strategic strip of poorly pro- 
tected water below us, with a couple 
of shrinking oceans around us and 
with Lord only knows what in South 
America, our defense experts were 
stumped about what to defend against 
whom. And you can’t exactly blame 
them. So the overall defense policies 
were not forthcoming. 

Out of this abysmal chaos one simple 
fact stood out clearly. Even if we 
didn't know what to defend against 
whom, we knew we needed a lot of 
airplanes as a start. And through no 

was an industry all ready to build 
them. True we had starved out that 
industry with discriminatory profit 
limitation and scant orders but these 
aircraft makers were strange people. 
They hadn’t let us get them down. 
Because while they were starving they 
couldn't afford worldly pleasures and 
they spent their nights and Sundays 
making their products so good that 


almost every nation in the world be- 
sides ourselves had bought them. So 
their plants stayed open and they 
were ready when their own country 
decided it needed airplanes four or five 
years too late. 

We have said that the aviation in- 
dustry is better prepared to begin its 
job than most of the other defense 
industries. We hear of shipbuilding 
plans that will require years to yield 
the battleships necessary for a two- 
ocean navy. We hear of artillery pro- 
grams that will require 18-24 months 
to get started. We know that aircraft 
are being built in reasonable quanti- 
ties and can be built in larger quanti- 
ties almost immediately. But, far 
more important than actual numbers 
of airplanes, is the expansion of 
capacity to produce them. 

In the last few weeks the accelerated 
activity of the British Purchasing 
Commission and several increments of 
Army and Navy procurement have 
resulted in more nearly complete utili- 
zation of the present capacity of the 
industry*. In the period from May to 
July of this year, the production rate 
increased from 6,000 to 8,250 planes 
per year and rapidly approached the 
present potential capacity of 10,200 

While the production rate was mov- 
ing toward full capacity, the Army, 
Navy, and Aviation Advisory Council 
of the National Defense Commission 
were hard at work developing a pro- 
gram to increase the capacity of the 
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industry several iold. Full details of 
the completed expansion program have 
not been revealed but the overall 
dimensions of the project require ap- 
proximately a three-fold expansion of 
the present floor space and a pro- 
ductive capacity of about 40,000 air- 
planes and 100,000 engines per year 
in a two-year period. In this course 
of the expansion period an accumu- 
lated production of 40,000 airplanes 
for our own air forces and for export 
delivery is expected. As this is being 
written there is some difference of 
opinion as to the length of the expan- 
sion period. The completion dates 
under discussion are April 1 and 
July 1, 1942. Although the three- 
months difference may seem inconse- 
quential at first sight, it is hoped that 
the earlier date will be selected. The 
earlier objective will bolster the capac- 
ity at a much higher rate and will 
provide very much higher capacity- 
values at intermediate points in the 
expansion period. 

These estimates compare closely 
with the basic analysis published last 
month in Aviation ("50,000 Planes a 
Year. How Much? How Long?” by 
T. P. Wright). The author's first 
recommended objective in a 50,000 
plane program was a combined air 
force of 25,000 planes plus 50 percent 
more for the Allies and provision for 
a 20 percent replacement for our air 
forces, in 2J years. The essential 
difference in the new program is that 
it demands a substantial speed-up. 
Whether or not the new deadlines 
under consideration will be attained 
remains to be seen but the urgency of 
the situation justifies the attempt at 
greater speed. Although the defense 
program may be ambitious it is not 
impractical. It is based on the known 
performance of the existing industry 
and streamlined tor increased speed. 

It is unfortunate for all concerned 
that the fantastic figures of 1,000 and 
5,000 planes per day became impressed 
on the public mind. These boasts have 
led laymen to believe that aircraft pro- 
duction is as simple as automobile 
manufacturing when, actually, it is a 
much more exacting and different 
problem, when the rigid specifications 
of our military services must be met. 
There is plenty of production talent 
in the aviation industry but there hive 
never been sufficiently large orders to 

Even in the present program, which 
calls for an air force of unprecedented 
size, there are so many different types 
required that there is no demand for 
production rates of even 100 aircraft 
per day of a single type. Probably no 
allotment in the present program ex- 


ceeds 3,500 planes of one type and that 
is a generous estimate because about' 
40 types are involved in the program. 
This number of ships could be built 
comfortably in two years at the rate 
of seven per day. 

It would be comforting to have these 
airplanes sooner but who would fly 
them? The training program has been 
stepped up almost three fold but even 
that is inadequate to provide pilot 
power for the present procurement 
program. (For details see page 40.) 
If the airplane building program is 
fully realized, some of the ships may 
have to be kept in storage until we 
build men to fly and service them. 
This is not at all surprising. It has 
been the experience of other countries 
including Germany. 

The automobile companies have 
tossed the Rolls Rovce Merlin blue- 
prints around so much that it is hard 
to keep our eye on them. They seem 
to have fallen finally into the Packard 
lap. The Packard program of eighteen 
months to reach full production seems 
properly conservative and probably 
attainable. Experience has shown that 
it takes nearly a year and often more 
to get the first production engines out 
of a new plant. The slow start at 
Allison is in no sense derogatory to 
Allison or to General Motors. Actually 
it is a measure of the true magnitude 
of the problem even when approached 
by an organization of substantial ex- 
perience and resources. Airplane en- 
gine building has never been a cinch. 
As engines grow bigger and give more 
horsepower per pound, it isn’t going 
to be much easier. Our sympathies 
are with those who try it for the 

This doesn’t mean that there is no 
place in the program for the automo- 
tive manufacturers. If arty of their 
facilities can be spared after they have 
received their production allotments of 
tanks, trucks, and other vehicles which 
are needed in larger quantities than 
aircraft in a well balanced mechanized 
unit, they can be used very effectively 
as subcontractors to the aircraft in- 
dustry. Already this is being done to 
some extent. The subcontractors pic- 
ture in the program is not unattractive. 
At present about 10 percent of the 
billion dollar backlog is distributed 
among relatively few subcontractors. 
If we assume an approximate expan- 
sion ratio of three, the subcontracting 
business should be good for about 
$300,000,000 for the next two years 
and an equivalent amount annually for 
the duration of the program. These 
stakes should be high enough to at- 
tract many responsible organizations. 
Some suggestions to possible subcon- 


potemial aviation subcontractors in 
their general industry will be found 
on pages 48, 49 and 50. 

From the basic study presented in 
Mr. Wright's article last month and 
his earlier studies of productive capac- 
ity (April, 1940 and June, 1939) we 
may estimate that a 40,000 plane pro- 
gram will require a five-fold increase 
in direct labor, amounting to a total 
of about 380,000 persons as compared 
with the 76,000 at present employed. 
In many respects this represents a 
more serious problem than the space 
expansion. It will require multiplica- 
tion of the present facilities of our 
mechanics schools, widespread intro- 
duction of apprentice training pro- 
grams, and utilization and expansion 
of many vocational high schools. It 
will also require the cooperation of 
organized labor and labor organiza- 
tions. Availability of skilled and 
semi-skilled labor in quantities will 
become a major factor in selection of 
new plant locations. 

The physical expansion of the in- 
dustry will cost about S350, 000,000, 
and present plans are based on expan- 
sion of existing companies according 
to the aircraft types they now produce. 
Allotments of types and numbers to 
various companies have been made 
and from these allotments, the expan- 
sion ratios for each plant, ranging up 
to ten, have been calculated. As the 
orders are placed, companies will be 
requested to comply with these pre- 
determined expansion ratios and will 
be given considerable latitude as to 
the method they wish to employ. For 
strategic reasons it is considered de- 
sirable to set up new plants in new 
localities separated in some cases by 
considerable distances from their par- 
ent organizations but this is not the 
first consideration in plant location. 
(Details of the plant location problem 
will be found on page 55.) Some new 
plants will probably be operated as 
subsidiaries of the parent companies 
for financial reasons. Three ways have 
been devised for manufacturers to bor- 
row government money for plant 
financing. (For details see page 46.) 
The fourth and most desirable to many 
plane and engine makers will be pri- 
vate financing. 

But private capital can’t be ex- 
pected to rush into airplane manu- 
facturing expansion while the in- 
dustry is hamstrung by discrimina- 
tory profit-limiting legislation. One 
of the most serious bottlenecks in air- 
craft industry expansion has been the 
efforts of our legislators to include it 
in the category of battleship building 
(Turn to page 142 ) 


The Challenge of the Times 


"The principal lesson of the war up to the present time is that partial 
defense is inadequate defense. If the United States is to have any defense, 
it must have total defense. We cannot defend ourselves a little here and a 
little there. We must be able to defend ourselves wholly and at any time.” 
The President of the United States 


Aviation’s Part in National Defense 


T HE outstanding lesson of the 
European War is the tremendous 
importance of aviation. In the expan- 

that we profit by this lesson. Naval 
Aviation as an integral part of the 
United States Navy has achieved an 
enviable reputation throughout the 
world. In the current National De- 
fense Program the present organiza- 
tion will serve as a nucleus for the 
rapid expansion which Naval Aviation 
must undergo. 

Many additional pilots must be 
trained and aircraft must be provided 
for their training. Our fighting, bomb- 
ing, scouting and patrol squadrons 
must be increased many fold and the 
very best aircraft obtainable must be 
furnished in these various types. 

The problems we face arc many, 
but they are being attacked vigorously. 
The Army and Navy are working 
hand in hand and with the close co- 
operation of the National Defense 
Commission and the aeronautical in- 
dustry, the aircraft requirements can 



C ONGRESS has been asked for 
adequate funds to carry out the 
present program, which will provide 
25.000 airplanes by July 1, 1942. It is 
evident that a program of this size re- 
quires plant capacities far in excess 
of normal. A plan has been worked 



Dr. George I. Mead 


out whereby industry can secure Re- 
construction Finance Corporation 
loans to finance additional facilities. I 
believe the industry will be perfectly 
satisfied with the method proposed for 
amortizing the expansion. 

Aircraft requirements are defined by 
the Army and Navy. The National 
Defense Advisory Commission is sim- 
ply an agency to assist the Army and 
Navy in satisfying them. It does not 
lake their place. Close cooperation 
by the military services, the industry, 
and the Commission has produced a 
balanced aircraft program, coordinated 
with the defense program. 

The Army and Navy arc in com- 
plete accord. A system has been per- 
fected whereby if one service had 
more business dealings in particular 
fields than the other, all contacts in 
that field are handled by that one serv- 
ice. This service will then turn over 
to the other the equipment required. 
The Air Corps and the Bureau of 
Aeronautics have agreed on a com- 
mon engine test, thus facilitating pro- 
duction materially. In the matter of 
price on contracts to be placed joint- 
ly, we want to take into consideration 
total quantities, but we will not change 
contracts already placed. 

We want the best equipment ap- 
proved at the moment, but we are not 
closing our eyes to development. Re- 
search and experimentation will be 
carried on simultaneously with pro- 
duction. 


Dr. George I. N 
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THE NEW 
ARMY AIR FORCE 


By Major General H. H. Arnold 

Chic I of Air Corps, U.S.A. 


lions (or our Army Air Corps — some SI. 500.000,000 that will give It a total of 
25,000 planes and nearly 140.000 mechanics and dyers. 


I CAN remember when the Army 
had but one airplane, the world’s 
only military airplane. I can recall 
when it had but one squadron — nine 
mousetrap airplanes represented our 

I saw that squadron grow to one 
hundred fifty thousand men, thirty- 
thousand pilots and twenty thousand 
planes in 18 months as we tardily- 
speeded up during World War I. 

So, I was not appalled when we 
were asked last year to expand to an 
Air Corps of five thousand five hun- 
dred planes, forty-five thousand men 
and four thousand five hundred flyers. 
Likewise, more recently I have neither 
been dumiounded nor dismayed when, 
as the iron hail began to fall from the 
war clouds on the other side, we were 
given funds for an additional increase 
before the first expansion was finished. 
I am not pessimistic now about the 
ability of the Army and the civil aero- 
nautic industry to meet this new ex- 
pansion for which the present 76th 
Congress has given us over seven 
hundred fifty million dollars to build 
an Air Corps of about ninety-five 
thousand mechanics, twelve thousand 


pilots and ten 
thousand planes. 

Therehavebeen 
critics who say 

efficiently expand 
the Army A i r 
Corps from its 
size of a year 
ago — 20,000 men, 

2,000 pilots, 2,000 
planes — to the 
proportions 1 
have just outlined 
above within a 
period of two or three years. There 
is criticism even today of the meth- 
ods we are pursuing to give this na- 
tion an adequate air defense. I am 
convinced that these critics are public- 
spirited and patriotic citizens, who 
arc not antagonistic to their country's 
interests, but that they are merely mis- 
informed or uninformed. I think it 
is in rare eases only that their criti- 
cism is malicious or destructive. These 
misguided patriots are deeply con- 
cerned about the future welfare of 
their country. For this reason I pro- 
pose to outline briefly our purpose. 


plan and objective in producing this 
new enlarged American Air Force. 

Remember what we had when we 
started, the foundation we are build- 
ing on: about 20,000 men: less than 

2.000 Air Corps Officers : a little more 
than 2,000 airplanes, less than S00 ot 
which were of modern combat types ; 
and 60 squadrons. 

Here is what we must accomplish 
with the funds appropriated thus iar; 
enlist, train, and organize an Air 
Corps of about 95.000 men; train 

10.000 flyers; build more than 10,000 
new airplanes ; and organize, equip, 
and train about 75 new squadrons. 

Between those differentials lies our 
task. The principal factors which we 
have to employ, are money, time, and 
labor. The total money appropriated 
to date with which to accomplish these 
expansions is more than a billion 
dollars. We have two years in which 
to accomplish the task. It must be 
completed before June 30, 1942. 

By way of labor, we have 20,000 
old and experienced men and 2,000 
trained officers aided and abetted by 
the civil aeronautic industry, employ- 
ing more than 100,000 skilled workers 
and superior craftsmen. 

There you have it. It is no simple 

Germany began more than seven 
years ago to build a great air force, 
which was designed and fashioned to 
conquer Europe. Only during the 
past summer did that air army reach 
its present vast size, and demoniac 
efficiency. England began in 1933 to 



build up her air force. In 1938. she 
redoubled her effort. Only recently 
has she been able to accomplish the 
results she desired, and she was aided 
tremendously by foreign aircraft in- 
dustries. Air forces are not built in 

Of the three factors I outline above ; 
money, time and labor, perhaps the 
most important and indispensable is 
time. There is no substitute for time. 
It cannot be bought nor improvised. 
A keen Army officer recently made a 
sad but astute observation, “In years 
gone by we had all the time in the 
world but no money. Now we have all 
the money in the world but no time." 
He was talking about the good old 
American habit of waiting until the 
house is on fire before we take out 
insurance. Money can buy labor and 
materials, but that indispensable third 
variable, which God chooses to meas- 
ure second by second, is supplied alone 
by natural laws. 


and train enough air mechanics to 
reach an air corps of 95,000 within a 
year. We know this because last year 
without difficulty, we enlisted and 
trained nearly 30,000, and we were 
just starting then. 

We know that we can train 7,000 
flyers within a year — thanks to the 
able cooperation of the nine civil fly- 
ing schools which are giving our pri- 
mary training. We shall reach that 

7,000 pilots per annum capacity with- 
in twelve months by enlarging those 
civil schools about three times and by 
creating two additional training cen- 
ters, similar to the flying schools now 
operating at full capacity at Kelly, 
Brooks and Randolph Fields, San An- 

We know that the aeronautic in- 
dustry in this country can build 10,000 
planes within the next two years for 
our Army Air Corps, in addition to 
those we may sell abroad and build 


cause we have made the most accurate 
survey of the present capacity of our 
aircraft industry and because we are 
well acquainted with its leaders, ex- 
ecutives, directors, engineers, and 
skilled labor. 

1 take little stock in this business 
that the American aircraft industry 
cannot supply our needs. I can re- 
member the last World War. In the 
beginning the American aircraft in- 
dustry had a capacity of less than 100 
planes a year. I saw one factory sign 
a contract eighteen months later to 
deliver 100 planes a day! Within that 
period of eighteen months, the Ameri- 
can aircraft industry turned out more 
than 30,000 engines and 20.000 planes. 
The American aircraft industry today 
is incomparably superior in every re- 
gard to the state it had reached even 
at the close of the last World War. It 
has millions more square feet of floor 
space. It has many times the tools 
and labor-saving machines. It has 
more engineers and designers, and it 
has nearly ten times as many skilled 
laborers. 

So, make no mistake about it, we 
shall train the mechanics; we shall 
train the flyers; and we shall build 
the planes. We shall have, then, but 
two other tasks to accomplish. We 
shall have to take these mechanics, 
pilots and planes, organize them into 
flying squadrons and teach them to 
fight, to shoot, to bomb, to overcome 
any enemy in the air. It takes from 
six months to a year after the planes, 
pilots, and mechanics are poured into 
the hopper (the flying field), before 
the units are formed and equipped, 
and the personnel is adequately trained, 
so that we can point to it and proud- 
ly say, "There is an air force!” 

That remaining task is this: We 
must organize these squadrons into 
groups, wings, air divisions, and final- 
ly into a General Headquarters Air 

to fight with the Army and carry out 
independent air force missions. We 

able officers in command and staff 
functions, capable of leading intelli- 
gently in any air battles that may con- 

There lies the task. When it is 
accomplished, less than two years 
hence, we shall have the New Ameri- 
can Air Force. We can do it. We 
could do more under pressure of grim 

It will not be the largest air force 
in the world, it may not be enough, 
but it is a giant stride in the right 
direction. 



with engineers from the Douglas plant. Franco ordered many o ( this type. 
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By Reor Admiral John H. Towers, US IV 

Chief of the Bureau of Aeronautics 


N AVAL AVIATION has taken 
on new meaning and significance 
in the past few months. With one 
European nation after another crum- 
bling before our eyes, it has become 
increasingly important that the vital 
air arm of the fleet be enlarged. In 
keeping with the general building pro-* 
gram that is now going on through 
the Navy, the Bureau of Aeronautics 
has been given stewardship of funds 
for a large increase in naval aviation. 

The possibility of this enlargement 
is especially gratifying to those of us 
who have been staunch believers in 
Naval aviation for many years. Ad- 
ditional funds recently voted by the 
Congress will provide the means for 
additional airplanes as well as for 

For a number of years the Bureau 
of Aeronautics has laid a careful plan 
of experimentation and testing. Air- 
planes of various types, from small 
trainers to the great patrol bombers, 
have been put through the grilling 
tests of active service. As a result of 
these years of careful purchasing when 
our appropriations were relatively 
small, we have established a sound 
basis for placing the large orders 
which the new funds now provide. 

A modern fleet is a highly complex 
organization, and in its service to the 
fleet, the air arm must provide a 
variety of services. To meet these 
services requires a balanced air force 
consisting of several types of planes. 
Numbers alone are not our aim. bal- 

appropriations we will have both. 


Expansion Plans 

From a present 
force of approxi- 
mately 1,800 mod- 
ern, useful air- 
planes, the Navy 
is expanding as 
rapidly as possi- 

ized strength of 
10,000 airplanes. 
When it is real- 

Rear Admiral us a num ber of 

Tow,r ‘ years to build up 

our present naval air force, the great 
expansion to over five times that num- 
ber becomes especially significant. 
With its new planes, our Navy will 
have an air arm that for either quality 
or quantity will not be equalled by 
any foreign power. 

The Bureau of Aeronautics now is 
using a variety of types of airplane, 
each developed for a particular pur- 
pose. Both land and seaplanes are 
used for training, and are assigned to 
the Naval Air Station at Pensacola or 
to the Naval Reserve Aviation Bases 
throughout the country. Advanced 
training is done in all of our airplanes. 

Combat planes are based with the 
Fleet, either as mobile units (as are 
patrol squadrons) or as ship-borne 
units on the carriers, battleships and 
cruisers. Each of the 15 battleships 
in service has three planes, the 37 
cruisers each have four planes, and 
each of the six carriers has 75 
planes. Carriers normally carry four 
squadrons of airplanes. The types of 



squadrons vary somewhat among the 
different carriers but consist in gen- 
eral of fighters, scouts, bombers and 
torpedo planes. The long-range patrol 
bombers, although Fleet units, are as- 
signed home ports at the various air 
stations located at strategic positions 
along our coasts or in our Pacific 
island possessions. 

Orders for new planes in each cata- 
gory have been placed. In fact, air- 
planes are now being received each 
month that were ordered during the 
past fiscal year. Types that will be used 
on shipboard are being coordinated 
for delivery at the time they will be 
needed to take care of the new ships 
under construction. Approximately 
1,000 airplanes were ordered during 
the fiscal year ending June 30, 1940, 
and it is from those ordered under 
1940 appropriations that we are now 
receiving our airplanes. 

In a period of rapid expansion, the 
first need in the way of airplanes is 
for trainers. In the past, a large share 
of Navy trainers have come from the 
Naval Aircraft Factory in Philadel- 
phia. Present demands for trainers 
far exceed the output of our own 
factory in Philadelphia, and we are 
turning to several aircraft manufac- 
turers to supply training ships. Orders 
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for trainers have already gone out to 
Stearntan, Spartan and the Naval Air- 
craft Factory. Other trainers will be 
ordered. 

New Carriers 

Six carriers are now in service : the 
Saratoga, Lexington, Ranger, York- 
town, Enterprise and Wasp. The 

for some months. Contracts have been 
let for four additional carriers, bring- 
ing the total of built and building to 

Orders have already gone out for 
one large seaplane tender and two 
smaller tenders which will provide 
valuable additional equipment. 


Pilot Training Program 

The combined number of pilots on 
active duty with both the Navy anti 
the Marine Corps totals about 3,000. 
It is planned to increase this number 
to approximately 16,000 as soon as 
additional training facilities can be 
established. 

To provide for this great expansion, 
training facilities are being enlarged 
at Pensacola, and new training facili- 
ties are being added at both Jackson- 
ville and Miami. The latter base will 
be for certain phases of advanced 
training. 

An entirely new training station, 
duplicating the splendid facilities at 
Pensacola, will be constructed at Cor- 


pus Christi. Texas. Some $35,000,000 
has been approved for this station, and 
we anticipate that it will contribute 
an important part in naval aviation 
training in the future. It is expected 
that this station will be ready for its 
first students next year. 

Elimination training will continue 
to be given at the thirteen Naval Re- 
serve Aviation Bases as in the past. 
The number of instructors, airplanes 
and the amount of equipment at all 
these bases is being enlarged or in- 
creased in order to take care of the 
ereatlv augmented number or stu- 
dents. A number of new Reserve 
bases are being planned. 

( Turn la fane 114 ) 
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Cadets undergoing basic training at Randolph Field. Texas. 


ARMY SPEEDS UP 

TRAINING 

IN THE AIR CORPS 

How the Air Corps will train 
its new pilots and mechanics 


By Brig. General Jacob Fickel 

Chief of Training and Operations, U. S. Army Air Corps 


I N its great expansion program, tile 
Air Corps has many problems. 
Two problems far outweigh all others 
at this time: getting the airplanes, 
and training men to service and oper- 
ate them. This article will deal 
briefly with the training program. 

As airplanes grow more complex 
from year to year, proper training 
plays an increasingly important role. 
In the last war airplanes used in com- 
bat had speeds that were only some 
50 m.p.h. faster than training planes. 
A man who learned to fly a Jennie 
could, with little further training, do 
fairly well on fighting planes. Instru- 
ment panels, and other equipment 
were much the same. But today the 
primary trainer is a long way down 
the ladder front the fast pursuit or the 
Flying Fortress. The pilot must be 
trained in the several intermediate 

So it is also with mechanics and 
maintenance men. In the first World 
War almost any soldier who was 
handy with tools could make repairs 
on the fuselage or landing gear of an 
airplane. A mechanic today must be 
a real specialist before the Army per- 





arnt’s reach of its 
expensive, all- 
metal ships. 

Not only is 
training today a 
longer, and more 
thorough process, 
but the Air Corps 

wide variety of 
jobs. Pilots and 
mechanics only 
begin the list. 
There are bombardiers, navigators, ra- 
dio operators, gunners, engineers, ar- 
morers, parachute riggers, and other 
specialists. The term mechanic is so 
general it has little meaning, because 
we have a dozen or more kinds of 
mechanics, each a skilled craftsman in 
a narrow field of work. 

To complicate our training still 
further, we have a variety of air- 
planes that would drive most training 
divisions of a large industry frantic. 
The commercial airlines are able to 
standardize on one, or at most two, 
types of airplanes. We have a dozen 
or more — yet our standards of perfec- 


tion must always be maintained. Still 
another difficulty is that we must 
teach methods that are applicable to 
many different geographical condi- 
tions, ranging all the way from 
Alaska to Panama. 

The groundwork for the rapid ex- 
pansion in training that is now going 
on was laid over a period of several 
years. Practical methods were worked 
out that developed the kind of pilots 
and mechanics that the Air Corps de- 
sired. Now that we are training 
many men rather than a few, we have 
only had to do more of the same kind 
of training that proved successful in 
the past. 

Pilot Training 

Until about a year ago the Air 
Corps had been training approxi- 
mately 500 pilots per year. All began 
their training at Randolph Field, then 
moved on to Kelly and the successful 
pilots were assigned to the squadrons. 
Under the 1940 appropriations, funds 
were provided for the training of 
many additional pilots. To step up 
the numbers of pilots from some 500 
to 2,288, the facilities of nine pri- 
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vately-owned flying schools were 
utilized, beginning on July 1. 1939. 
The nine schools enrolled enough 
students every six weeks so that 238 
were graduated for entrance to Basic 
Training at Randolph Field at the 
end of each training period. Previous 
figures indicated that about 215 
students would graduate from Ran- 
dolph to the advanced training at 
Kelly Field, and that about 208 would 
complete this third step of the train- 
ing and be passed on to the Squadrons, 
thus giving the Air Corps approxi- 
mately 2,288 pilots. 


nine new schools will be branches of 
the nine original institutions. Thus 
each school now being used will 
divide its teaching staff, and half the 
instructors at each of the eighteen 
schools will have experience in our 
methods. The Alabama Institute of 
Aeronautics at Tuscaloosa will es- 
tablish a new school at Jackson, Miss. 
Allan Hancock College of Aeronau- 
tics at Santa Maria, Calif, will con- 
tinue its instruction. Chicago School 
of Aeronautics will build a school at 
Albany, Ga. Dallas Aviation School 
will start a branch at Ft. Worth. 


Cal- Aero Training Corp. of Glendale 
will establish schools at Oxnard and 
Ontario, Calif. Lincoln Airplane & 
Flying School will start its branch at 
Lakeland, Fla. Parks Air College will 
build a school at Sikeston, Mo. Ryan 
School will build a branch at Hemet, 
Calif. Spartan School will build at 
Muskogee, Okla. 

To handle the pilots from these 
eighteen schools, the Air Corps is 
building two new training centers. 
The Southeast Training Center is at 
Maxwell Field, Montgomery, Ala. 
The West Coast Training Center is 
at Moffett Field, Calif. The Gulf 
Training Center will remain at 
Randolph Field, Tex. Thus pilots 
from the commercial schools will feed 
into these three Centers for basic 
training. 

Each training center will have sev- 
eral fields, just as the Gulf Training 
Center has Randolph, Kelly and 
Brooks at present and will soon have 
a new field at San Angelo, Tex. 

Pilots will receive ten weeks pri- 
mary training at the civilian schools, 
ten weeks basic training at a Training 
Center, then ten weeks advanced 
training at another field of the same 
Training Center. After graduation 
from the advanced flying school, pilots 
will go to a specialized school for five 
weeks of training on equipment like 
that he will fly in combat. Even then 
his training will not be completed. 
School is never out in the Air Corps, 
and the pilot’s training will be con- 
tinued in the tactical unit to which he 
is assigned. 

(Turn to page 114) 



Begun with some doubts, the use 
of the nine commercial schools has 
proved eminently successful. Classes 
were smaller than the)' had formerly 
been for primary training at Randolph. 
Instructors, all of whom had gone 
through a refresher course at the 
Army Training Center, were able to 
give a great deal of individual atten- 
tion to beginning pilots. The com- 
mercial schools were anxious to make 
a good record and instructors worked 
hard to give thorough teaching. The 
results, with a few exceptions, have 
been most gratifying. 

With this method in operation for 
a full year, the Air Corps is again 
stepping up its pilot training program. 
In place of the 2,28S pilots, we now 
have funds for training 7,000 pilots 
per year. We propose to carry out 
this greatly expanded program in the 
following way. 

In place of the nine schools, we will 
use eighteen commercial schools. The 
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Alter the Air Defense expansion program has been decided it 
is the job of the Materiel Division to procure the most efficient 
planes and equipment. Here's how the industry looks to them. 

By Brig. Gen. George Brett 

Assistant Chief of Air Corps 


O VER a period of years the Air 
Corps has developed its procure- 
ment system so that today the pur- 
chase of a standard type of airplane, 
engine, propeller and other Govern- 
ment-furnished-equipment, including 
special accessories, is generally con- 
fined to three or four potential bid- 
ders. Due to this situation, it was 
logical that Congress should modify 
its restrictions on Air Corps pur- 
chases. A long sought for change is 
permitted in the recent legislation 
which reads in part: “in order to ex- 
pedite the building up of the national 
defense, the Secretary of War is 
authorized . . . with or without ad- 
vertising . . . (2) to provide for the 
development, purchase, manufacture, 
shipment, maintenance and storage of 
military equipment, munitions and sup- 
plies." It is expected that Supple- 
mental Rearmament Legislation pro- 
posed by the President in a recent 
message will add considerably to the 


Air Corps program as now author- 

Thc Air Corps is hopeful that the 
delays incident in the old system of 
procurement will now be eliminated 
and that negotiation will permit of a 
continuation of the procurement of the 
various types of airplanes without in- 
terruption. It is recognized that ap- 
proximately seven to nine months 
elapse before the airplanes developed 
from an experimental type previously 
supplied can be rolled out of the door 


and flown away. This is due to the 
design, development and production of 
jigs and fixtures, and miscellaneous 
tooling and the delay in deliveries of 
raw and semi-finished materials. 
Other factors contributing to this de- 
lay are miscellaneous services and die 
supply of parts from subcontractors. 

The specifications necessary for the 
present procurement program are in 
general available without major 
changes. Detailed specifications re- 
lating to the raw materials have been 


developed in the light of changing 
processes and improved raw materials. 
This is a product of the dynamic 
characteristics of the aircraft indus- 
try. It is in a constant state of flux. 
Whereas an experimental airplane 
may precede a production airplane by 
irom one to four years, the details 
and refinement of the service article 
parallel the tests being conducted on 
the experimental airplane. Hence, to- 
day's program is benefiting from the 
experimental airplane developed in 
1936 through 1939. 

The Contribution Ol Industry 

In the year that has elapsed since 
enactment of the 1940 F.Y. appro- 
priations, the aeronautical industry 
has multiplied its manufacturing facili- 
ties in all its aspects. From an esti- 
mated 35,000 personnel, the aircraft 
industry has increased its direct labor 
to approximately 100,000. Seventy 
percent are employed in the airframe 
industry, 18 percent in the engine in- 
dustry, and 12 percent divided be- 
tween the propeller, instrument and 
other accessory manufacturers. Par- 
alleling this increase in personnel, 
plants have approximately tripled 
their floor space and the necessary 
manufacturing facilities. It is difficult 
to estimate the proportion of person- 
nel employed in such basic industries 
as the steel, aluminum and other non- 
ferrous metal producing industries, 
but doubtless a considerable number 
of such personnel contribute toward 
the aircraft industry. These increases 
in floor space, personnel and manu- 
facturing facilities have been carried 
out in spite of the trend toward stand- 
ardization of types of aircraft. In 
order to achieve this production and 
contribute toward standardization, the 
engineering personnel has increased 
approximately in the same proportion. 

Since the aircraft industry embraces 
a multiplicity of products, it is. from 
a practical standpoint, all inclusive, 
ft affects those supply sources essen- 
tial to equip the airframe with motive 
power, together with flight instru- 
ments, armament, optics and all the 
equipment necessary to perform aero- 
nautical military, training and trans- 
port functions. 

Salient contributory features of the 
Air Corps program are the following : 


Aluminum — First position among 
the basic industries insofar as it con- 
cerns the airframe is aluminum. The 
average airframe consists of 6,917 lb. 
and requires raw materials of alumi- 
num and aluminum alloys which con- 


stitutes 69 percent of the finished com- 
ponent's weights. Similarly, the alu- 
minum and aluminum alloy raw 
materials needed for the average en- 
gine — including the magneto and 
carburetor — are 22.6 percent of the 
total components on the same basis. 
The aluminum and aluminum alloy 
raw materials constitute 24.3 percent 
of the raw material components mak- 
ing up the average propeller. 

Steel — The second largest propor- 
tion of the airplane's raw material 
components is steel and its alloys, 
constituting 28.7 percent for the air- 
frame, 72 percent of the total for 
engines and 70 percent for the pro- 
peller or an average of 2,177.5 lb., 
2,366 lb., and 576 
1 b . respectively. 

The principal 
steel requirements 
are generally al- 
loy steels, involv- 
ing such alloying 

nickel, chromium, 
molybdenum, van- 
adium and tung- 
sten, all of which 
are strategic ma- 
terials. 

Copper — The 
principal non- 
ferrous metal 
other than aluminum are copper and 
its alloys, bronze and brass. How- 
ever, only about 2 percent of the 
weights of the airframe and 4 percent 
each for the engine and propeller are 
of copper or copper alloys. 

Rubber — Of the airframe 0.2 of 1 
percent is rubber, and slightly less 


than 0,1 of 1 percent for the engine. 
It should be noted that considerable 
advance is being made upon a domestic 
synthetic rubber product and a Stand- 
ard Oil subsidiary is now erecting a 
Buna manufacturing plant which will 
be available this fall. 

Magnesium — Less than 1.2 percent 
of the composite total raw materials 
constituting the average engine re- 
quirements and less than 1 percent of 
the airframe and propeller require- 
ments are magnesium. 

Essential Services 


In the light of the large proportion 
of the proposed augmented airplane 
program which represents labor, it is 
evident that problems of labor avail- 
ability should arise. Whether this 
will be a serious bottleneck remains 
to be seen. 

In an analysis of operations in 
certain plants, notably engine and 
propeller manufacturers where the pro- 
portion of precision machining opera- 
tions are very high, a considerable 
difficulty has been experienced in ob- 
taining adequate labor. In order to 
take care of this condition, apprentice- 
ship or trainee systems have been es- 
tablished. Candidates for apprentice- 
ship training are generally required to 
be trade or technical high school grad- 
uates. As a result of the increased 
demand for students so equipped, 
many areas, states and cities have im- 
proved their normal training facilities 
or established them on a sound basis. 
Notable for its educational foundations 
(Turn to page 122 ) 
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SPEEDING 

AIRCRAFT 

PRODUCTION 

By Donald W. Douglas 

President. Douglas Aircraft Company, Inc. 


A MERICA now faces the emer- 
■ gency for which the aviation 
industry has long been groomed. This, 
then, is the hour of destiny for Ameri- 
can aviation. If we act wisely and 
vigorously, under the direction of an 
enlightened government, and with the 
full cooperation of our armed serv- 
ices, we cannot fail to meet the need. 
By proving our capacity to meet any 
test we have strengthened the hope 
that the great test of war will never 
come. Come what may, we are ready. 
We can do the job. No task is too 
great and no accomplishment impos- 
sible for a free people united in loyalty 
and love of its country. The aircraft 
industry is alert, efficient and enthu- 
siastic. It can and will produce the 
airplanes desired if it is permitted to 
do its job without unwarranted hind- 
rance from any source. Mere concen- 
tration of brick and mortar, of land 
and buildings, is not sufficient. We 
must be allowed to have and keep 
trained personnel, be guided by a 
clear-cut courageous policy, and be 

past have hindered and discouraged 


rapid and economical production of 
airplanes. 

For a long period of years the 
American aircraft industry has met 
successfully every design and pro- 
duction requirement imposed. Our 
civil and military airplanes serve na- 
tions throughout the world as well as 
citizens within our own borders. Our 


industry has been tempered by time 
and proved in the fires of adversity. 
Now that a great emergency program 
must be met we insist that the aircraft 
industry be allowed to meet it squarely. 
We will welcome such assistance as 
can and must be given by other indus- 
tries, including the automobile manu- 
facturers. but the aviation industry 
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insists that the load be placed on its 
shoulders for planning and producing 
our expanded air force. Given this 

proved our ability so to do. 

Aircraft production is a highly spe- 
cialized problem. While mass pro- 
duction as practised in the automobile 
industry does not at this time seem 
likely in construction of airplanes, 
orders for large quantities of outstand- 
ing models will increase the efficiency 
and technical skill of aircraft manu- 
facturing plants in general and will 
help build up the backlog of indus- 
try’s resources and experience. Thus 
we will prepare ourselves for the last 
great test if it should ever in future 
be imposed. 

In analyzing our present production 
problem it is well to consider the mili- 
tary market for which we will be 
manufacturing. While that market 
has been lumped under a general fig- 
ure of 50,000 airplanes, we know that 
this number of planes, or whatever 
number it is decided to build, must 
be divided between the Army and the 
Navy air forces, each of which has 
special requirements. The U. S. Army 
Air Corps alone, under peacetime con- 
ditions, operated fifteen different types 
of aircraft. At the present time there 
are listed 103 different models of 
aircraft in use by the Army under 
these fifteen classifications, or an av- 
erage of about seven models for each 
type. It has been suggested that 
under the new program not more than 
several thousand of each type will be 
built annually for each of the services, 
and that it is unlikely that more than 
6,000 planes of any one type would be 
built per year. No one can say today, 
certainly not the manufacturers, what 
types and how many of each type our 
military experts will deem necessary. 
Whatever the government needs we 
can and will build, but no one today 
can vision 50,000 airplanes of a given 
type rolling continuously down the 
production lines of any single plant 
or in any one locality. Obviously 
the nation must “recast its thinking" 
on the subject of mass production of 
(Turn to page 125 ) 




Every military plane has 


welding. Botlom. airplane wing 


Special assembly iigs and tools are neces- 
sary. Speed of work is limited by number 
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HOW TO 
FINANCE 
TOUR 
PLANT EXPANSION 

By Robert Colbom 

Staff of Aviation 



M AYBE you are an airplane 
manufacturer and have just 
signed the biggest contract you ever 
saw to make your Sandstorm pursuits 
for the Air Corps. Maybe you're the 
man who manufactures the Super- 
charged Gimmicks for the Sandstorm 
and are busy negotiating a subcon- 
tract. Or maybe you just figure that 
with all these Sandstorms being built 
there ought to be a good market for 
your built-in ashtrays. 

In any case, you’re going to have 
to make more than you've ever made 
before. Certainly you are going to 
have to install new jigs and dies. 
Probably you’ll need new machinery. 
Perhaps you’ll have to have a new 
wing or a whole new plant. Your 
big question is — where do you get the 
money ? 

Your first resort, of course, is to 
your banker. If he will look after you, 
that’s that, but if he can’t your 
thoughts turn to the government. 

So far there are three plans avail- 
able to provide money to firms pro- 
ducing for national defense. RFC will 
make loans : Army and Navy will make 
advances on contracts; or the govern- 
ment may put up the money outright. 
The three plans overlap, and as yet 
there is no procedure for determining 
which plan applies to a particular case. 
In general, the first plan will be the 
most frequently used. The second, 
where it is applicable, will be the most 


generous. The third will probably be 
used only to the extent that other plans 
fail. 

You don't have to hold a govern- 
ment contract to get an RFC defense 
loan. If you can convince the Defense 
Commission that expansion of your 
plant is in the interests of national de- 
fense you are eligible. The first step 
in getting a loan is to see the nearest 
RFC loan agency; there are 30 of 
these throughout the country. You 
will have to fill out a brief prelim- 
inary application, which will be sent 
to Washington. If you hold a gov- 
ernment contract this may be all that 
will be necessary'. You may have to 
follow up with a formal application 
containing fairly complete financial in- 
formation. If all goes well, you may 
get your money within three weeks : 
it will probably take longer. 

If you arc after a government con- 
tract, you can start negotiating your 
RFC loan while you are talking about 
the sale contract. RFC won’t com- 
plete the loan until the production con- 
tract is signed, but you can get bind- 
ing, if informal, assurances in ad- 

If you aren't a direct government 
contractor, you will have to get some 
kind of clearance from the Defense 
Commission, certifying your project 
as of defense value, but the procedure 
on this has not yet been set up. 

The kind of loan terms you get will 


depend a lot on the story you tell. 
Dealing with RFC is much like dealing 
with a bank — except that RFC is 
slower but more generous — and each 
case is handled separately. There are 
a few general rules however, and al- 
ready there is a little experience to go 

interest. They are amortizable over 
three to seven years. Loan Admin- 
istrator Jesse Jones told Aviation that 
the amortization term will be made to 
conform to the amortization rates 
which will be set up when Congress 
acts on the war profits tax. The 
President has suggested a term of five 

Although RFC officials refuse to 
commit themselves on the point, it ap- 
pears to be established that sole se- 
curity for the loans will be a mortgage 
on the facilities built with the proceeds 
of the loan. The borrower does not 
have to pledge his general credit. 
This means that if the armament boom 
blows up in a few years, RFC takes 
the loss, and the manufacturer is not 
stuck with a white elephant plant. 
If this policy is continued, it will 
probably make private financing rel- 
atively unattractive. Some manufac- 
turers will probably set up subsidiary 
corporations to borrow money and 
build plants which will then be rented 
to the parent corporation. 

Under the law, RFC can buy stock 
in defense corporations, but as far as 
aircraft manufacturers are concerned, 
all loans will be mortgages. Admin- 
istrator Jones told Aviation. There 
are going to be no management strings 
on the defense loans, he confirmed. 

An exception may be the matter of 
salaries. The tentative procedure set 
up by RFC calls for a requirement 
that borrowers pay only reasonable 
salaries ; some loans have been made 
without such a provision. Contractors, 
of course, will find plenty of restric- 
tions in their contracts, and others 
might find strings dangling from De- 
fense Commission certifications. 

A second method of financing is 
provided by the new authority granted 
Army and Navy to make advances up 
to 30 per cent on military procure- 
ment contracts. This money is avail- 
able for either plant expansion or 
working capital, but indications are 
that most manufacturers will use the 
advance for working capital and fi- 
nance expansions through RFC 

If you are a subcontractor you arc 
not eligible for an advance, but if you 
go to your principal, he can use your 
needs as an argument in getting an ad- 
vance out of the Army or Navy. 
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If you are a contractor, your job 
in getting an advance is to convince 
the Army or Navy that you need the 
money and can’t get it elsewhere 
(elsewhere includes the RFC). You 
can discuss the matter of an advance 
at the same time you are negotiating 
your contract, and you can make the 
contract conditional on receipt of the 
advance. You take up the matter first 
with the procurement officer with 
whom you are dealing, but you will 
probably be referred to a special staff 
being set up to handle advances. 

Interest may or may not be charged, 
depending on the circumstances. In 
any case, interest will be low. "Ade- 
quate” security will be required. This 
may range from a simple note if the 
military know and trust you, to a 
property mortgage or fidelity bond if 
they don’t. 

If you have someone on your staff 
who remembers the old War Credits 
Board from the last mobilization, he 
can give you a good idea of how the 
advances will work. WCB procedure 
won't be followed in detail, but it's 
being taken as a point of departure. 

Third, and most hazy, of the finan- 
cing methods is direct use of govern- 
ment money. Some of this is going 
to be done, but how and under what 
conditions is not yet clear. It will not 
be a subsidy; government will main- 
tain title to the plant. But govern- 
ment will not operate the plant; it 
will be turned over, under lease or 
some other arrangement, to private 
industry. Only example so far is a 




The industry is entering its three-lold expansion program. The light area is S value 


330,000,000 smokeless powder plant 
which Dupont is building, and will 
operate, near Louisville with federal 

More than half a billion dollars is 
available for federal plant construc- 
tion, and nearly $200,000,000 has been 
tentatively allocated to airplane and 
engine plants. If the RFC system 
works out satisfactorily this may never 
be used. If difficulties develop, or if 
the administration goes ahead on its 
frequently discussed objective of de- 
centralizing the industry, this money 
may come into the picture. 

When you borrow money, you want 
to know how you are going to pay it 
back. In this case you won’t know 
until Congress acts on the pending tax 
law. The elaborate profit-limitation 
and amortization system set up under 
the amended Vinson-Trammel law has 
been thrown out the window because 
it was holding up contract negotia- 
tions. Something to take its place 
will be in the tax law. Meanwhile, 


formal contracts cannot be completed 
and work is going ahead on the basis 
of gentlemen's agreements. 

The ultimate situation can only be 
guessed at from the rather sketchy 
plans so far formulated. It looks now 
as if, in the end, you will find your- 
self, if you hold a government con- 
tract, in a fairly foolproof position as 
far as plant cost is concerned. You 
will borrow from RFC enough to set 
up your plant. Each year you will 
pay back, say, a fifth of the loan. You 
will include the payments in your 
government contract as a cost of doing 
the work. 

Meanwhile, of course, there will be 
some kind of a limit on your operat- 
ing profit. How much of your over- 
head will have to come out of "profit" 
and how much of a dividend you can 
finally declare is in the lap of Con- 
gress, the President, the Army, the 
Navy, the Treasury, the Defense Com- 
mission, and anyone else that can get 
his finger in. 
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Consolidated plant is typical 






SUB-CONTRACTING 


By P. N. Jansen 

Factory Manager 
Curtiss Aeroplane Division 
Curtiss-IVrighl Corp.. Buffalo, N. K 


What and When 


itations. Practically all aircraft steel, 
for example, is made in electric fur- 
naces, as the open hearth will not 
produce steel of a certain specifica- 
tion to pass the required tests. There 
is only so much electric furnace ca- 
pacity in the country, which has, un- 
der normal conditions, been quite 
sufficient. Sudden increased demand 
simply means more electric furnaces 
although there may be plenty of open 



agement of the Buffalo factory In 1926 
factoring in this country. 


hearth that is idle. The only alterna- 
tive is a change in specifications and 
quality in order to permit the use of 
existing idle capacity. However, this 
has its complications and means 
change of design and generally an 
inferior airplane. 

Most other supplies arc purchased 
from sources developed around the 
aircraft industry. They also have been 
able to take care of our needs in 
normal times. This specialization is 
not only true of the aircraft industry: 
automobile manufacturers, ship build- 
ers and others have their specifica- 
tions and special requirements and 
there is a time element and experience 
factor in changing over front one to 
another. 

Up to a certain point our purchas- 


ing policies as to what we buy or 
make are practically the same and we 
are confined to the same markets. In 
the next step there are some differ- 
ences and each company has its own 
policy as to what they normally make 
or purchase. For instance, we at 
Curtiss generally manufacture our 
own landing gears, while some other 
companies buy theirs to their own 
design or modified to an existing semi- 
standard. Reasons for these policies 
arc difficult to explain for each case, 
but usually depend upon local condi- 
tions or tvpe ot airplane involved. 

So far, I have tried to describe 
what the average airplane company 
purchases under normal conditions 
from sources which are somewhat spe- 
cialized and which meet aircraft re- 
quirements. It is my belief that most 
companies up to now have not re- 
garded any of these purchases under 
the term of subcontracting as we now 
understand it. 

The term "subcontracting'’ discussed 
in this article means the procurement 
of parts or assemblies, normally pro- 
duced by the aircraft companies or 
their normal suppliers, from entirely 
new sources. The object of such a 
plan is to take care of a temporary 
expansion with the least amount of 
"brick and mortar” and equipment 
through the use of existing facilities 
and capacities. The thought is sound, 
but the extensive application of the 
plan lacks the one element for which 
there is no substitute, and that is time. 

What can we subcontract for? Is 
it complete airplanes, larger units, or 
only sub-assemblies and details ? Since 
programs are tied up with a time limit 
the experience factor enters into the 
picture very extensively. To do air- 
craft work in normal times at the 
contractor’s plant requires cultivation 
and training of personnel. This is not 
confined to the man on the bench or 
the machine operator, but with present 
day design and manufacturing prac- 
tices includes a corps of engineers, 
tool designers, planners, supervisors, 
or in other words, a well-balanced or- 
ganization. Regardless of how good 
drawings may be or how well sub- 
contracting may be controlled, there 
is always an experience factor to be 
considered, or in the vernacular, the 

On that basis our first thought for 
expanding facilities goes to those out- 
side of our own organization who have 
been cultivated and who, although it 




may be on a small scale, have known 
our quality requirements and given 
satisfactory service. They have been 
through the school of experience and 
have graduated. Depending upon cir- 
cumstances, location, labor market, 
availability of equipment and space, 
they should be the first to take on 
added work. Since we are familiar 
(Turn to page 131) 
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MOBILIZING 

Sub-Contracting 

Facilities 

as told to AVIATION by 

Harvey L. Williams 

Conn. Aeronautical Development Commission 


I T is not generally recognized out- 
side of the aviation industry that 
aviation manufacture is largely an 
assembly business. It is a bringing 
together of materials, semi-finished 
parts, completed parts, completed ac- 
cessories and completed sub-assemblies 
(such as landing gears, gun mounts, 
etc.) which are assembled into com- 
pleted aircraft. The complete aircraft 
is composed of the air frame (fusel- 
age, wings and tail services) the en- 
gine, the propeller, the instruments, 
the landing gear and a wide variety 
of controls, accessories and equipment 
which vary with the type of plane. 

Even in the production of com- 
ponent parts for the finished aircraft, 
assembly plays a large part. One 
leading aircraft engine company is 
reported spending about 60 e of each 
sales dollar with its suppliers of parts, 
accessories and materials. In the 
manufacture of instruments, increas- 
ing quantities of parts are sub-con- 
tracted. Instrument cases, dials, 
springs, hands, etc., are purchased by 
the instrument maker for assembly into 
finished instruments. 

A large percentage of the man hours 
used in the production of aircraft for 
the air defense program will be sup- 
plied by industrial concerns outside 
of the aviation industry in producing 
the great variety of materials, parts 
and accessories needed by aviation. 

In 1938 and 1939, general industry 
had not been stimulated by our na- 
tional defense program or by the war 
in Europe. In those years the capac- 
ity of industry to supply aviation re- 
quirements were well in excess of de- 
mand. Today, industry is called upon 


for much new production not related 
to aviation so that its idle capacity, 
previously available for aviation prod- 
ucts, is declining, while the needs 
of aviation are expanding rapidly. 
Combined with the extended delays 
for delivery of new machine tools. 

different situation than prevailed a 
few months ago — one in which the im- 
portance of using every piece of pro- 
ductive equipment now installed, under 
competent management, to meet avia- 
tion requirements is of utmost im- 
portance. 

Prior to the Spring of 1940, manu- 
facturers who sought sub-contracts 
from the aviation industry, did so in 
competition with others seeking the 
same business. Today, it seems likely 
that the situation will reverse itself. 
Aviation is already seeking diligently 
for idle machine tools and other pro- 
ductive facilities that can be put into 
operation to fill its requirements. 

It is to the interest of industry to 
become familiar with these require- 
ments and to make any idle or par- 
tially used productive capacity avail- 
able to aviation. The business can 
be done on a profitable basis. Much 
of it can be done in moderate sized 
or small shops, as well as in large 
industrial concerns. It is business 
which can be expected to continue 
even though war in Europe reaches an 
early end. The commercial develop- 
ment of aviation, both in this country 
and abroad, with our own national de- 
fense program, is expected to keep our 
aircraft industry busy for some years 
to come. The potentialities of com- 
mercial aviation are far beyond gen- 


eral public knowledge at present. An 
indication can be had from the state- 
ment of one airline president that 
carriage of all first class mail (instead 
of only airmail) would require a ten- 
fold increase in aircraft operated by 
his company. 

Aside trom the commercial view- 
point of entering a new market with 
profit possibilities, industry must be- 
come aware of its importance to the 
aircraft program if the national de- 
fense plans are to be carried out ex- 
peditiously. 

The experience of the Connecticut 
Aeronautical Development Commis- 
sion has demonstrated three factors 
which are valuable guides to broad- 
ening the coordination between the 
aviation and other types of manu- 
facturing organizations. 

First, it was found necessary to edu- 
cate the manufacturing executives to 
the problem and its opportunities for 
them. Second, it was found practical 
to collect and analyze and centralize 
data concerning manufacturing plants 


General industry today knows 
little of aviation manufacturing 
requirements. This was demon- 
strated in the experience of the 
Connecticut Aeronautical De- 
velopment Commission when 
it sought to coordinate indus- 
trial productive facilities with 
the requirements of aviation. 
The plan was launched by 
Governor Raymond E. Baldwin 
with the support of Connecticut 
industry in August. 1939. De- 
tails of how it was done are 
presented here as a guide to 
other communities which are 
considering the same problem. 


and machine shops so that represen- 
tatives of the aircraft industry could 
use it intelligently and save much 
time and expense in locating the type 
of production facilities they require. 
Third, substantial quantities of pro- 
duction assets were found in the form 
of machine tools, capable of doing 
aviation work, particularly in medium 
and small concerns which had not 
been surveyed previously and which 
would have remained unknown to the 


aircraft industry without a central- 
ized effort to inventory their facilities. 

The aircraft industry has been glad 
to avail itself of this assistance when 
it became convinced that these ef- 
forts recognized the practical prob- 
lems of sub-contracting and that the 
Commission sought to coordinate 
available manufacturing facilities with 
aviation requirements by attempting 
to aid both the aviation industry 
and the local manufacturer. 

Governor Baldwin's plan to co- 
ordinate the productive facilities of 
Connecticut manufacturers with the 
growing needs of the aircraft indus- 
try through the work of the Connecti- 
cut Aeronautical Development Com- 
mission, commenced in August 1939. 
It was conducted for the next six 
months under conditions where the 
manufacturing facilities available to 
aviation exceeded the requirements 
of the aviation industry. Despite that 
fact, new relationships were estab- 
lished between aviation manufacturers 
and over forty Connecticut machine 



shops or industrial companies, many 
of whom had not been aware of the 
opportunity to sell to the aviation in- 
dustry. Since the extension of air- 
craft manufacturing through our own 
national defense plans, the Commis- 
sion has altered the character of its 
efforts. Today it is placing more 
emphasis on the preparation of a com- 
plete and accurate inventory of idle 
machine tools and other productive 
facilities than upon the negotiation of 


business relationships between avia- 
tion manufacturers and Connecticut 
industrial companies. The purpose of 
this new effort is to create in a single 
place the detailed information which 
representatives of aviation manufac- 
turing companies will need to ascer- 
tain whether there are in Connecticut 
production facilities to meet particular 
requirements. This new effort recog- 
nizes that availability of machine tools 
in several plants, in the same com- 
munity or within reasonable distance 
of each other, may make it possible 
for a group of operations to be routed 
through a combination of plants when 
it would be impossible to find one 
organization able to carry the work 
to completion alone. 


0.\E of the most important consid- 
erations is to awaken realization on 
the part of industrial executives of the 
extent of the needs of the makers of 
engines, airplanes, instruments, avia- 
tion accessories and equipment. Al- 
though Connecticut is the home of the 
Pratt & Whitney Aircraft, Hamilton 
Standard Propeller and Vought- 
Sikorsky, and despite the fact that the 
Connecticut Aeronautical Develop- 
ment Commission publicized aviation's 
requirements to the people of the 
State and its manufacturers since last 
August by radio, newspaper and mag- 
azine publicity, by questionnaires to 
gather data, by personal contact and 
public meetings, there still come to 
the Commission office each week rep- 
resentatives of ten or more manufac- 
turing concerns seeking information 
on the Commission's program. The 
difficulty seems to be that heretofore 
no effort has been made to show large 
and small manufacturing companies 
the possibility of a profitable market 
in expanding production of the aircraft 
for products which they can make. 
Consequently, manufacturing execu- 
tives, unfamiliar with aviation, are 
usually greatly surprised at the size 
of the industry, at the size of its pur- 
chases from other manufacturers and 
at its prospects for continued growth. 
Back of this lies the fact that only a 
handful of people scattered through 
the vast population of the United 
States have personal experience with 

Another important consideration in 
the co-ordination of industry with the 
requirements of the aviation manu- 
facturers is the manner in which in- 
formation on industrial productivity is 
collected. Aviation uses products 
made of wood, textiles, rubber, plas- 
tics, ierrous and non-ferrous metals. 
Within each of these classifications 


are many sub-divisions, conspicuous 
among which arc the different metals 
included in the non-ferrous group and 
the various alloys that still further 
diversify this classification. Even 
among wood products there is the di- 
versity from packing cases for foreign 
shipment to molded plywood for wings. 
Therefore, it is important to obtain 
from industry the raw materials proc- 
essed in a particular plant, listed in 
the order of their importance, so that 
the aviation manufacturer may know 
in which fields the experience of the 
industrial concern exists. 

Next, it is necessary to know the 
character of product made by a manu- 
facturing company. If it is already 
selling to aviation, the nature of such 
present product is the best indication 
of its ability to fill further require- 
ments. If it is not selling to the 
aviation industry the type of product 
is of even more importance, for its 
nature indicates the character of engi- 
neering, management, plant equip- 
ment, labor and supervision or inspec- 
tion required in present operations. 
Of specific interest to aviation manu- 
facturers are the tolerances to which 
an industrial company customarily 
works. That factor alone frequently 
indicates the ability of management, 
labor and machinery to undertake avi- 
ation production. 

With a knowledge of raw materials 
and products, a list of productive 
equipment, particularly machine tools, 
takes on great significance. It is not 
sufficient to list these by types, as drill 
presses, screw machines, etc. They 
must be listed by makers’ name, type, 
age, size or capacity and condition. 
With such information the aircraft 
production engineer can rapidly vis- 
ualize the potential ability of a plant 
to complete operations. 

These facts give a fair picture of 
mechanical productive ability, but it 
is of little use without an equal knowl- 
edge of personnel. The number em- 
ployed, the number of shifts operated, 
and the number and description of 
engineering and supervisory person- 
nel is essential. It is also important to 
know whether such labor can be se- 
cured locally without taking it from 
some other manufacturer. In the in- 
vestigations of the Connecticut Aero- 
nautical Development Commission the 
following conditions were frequently 

Some machine tools, well adapted to 
aircraft work, are used in connection 
with a manufacturer's present produc- 
tion for only a small percentage of the 
time. Manufacturing concerns have in 
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NOW WE ARE IN IT 


By C. G. Grey 

(Founder of "The Aeroplane" and Bdi- 
tor of " All the World's Aircraft") 


time developments in Great Britain. 
AVIATION has arranged to give its 
readers a iirst-hand view by C. G. 


Iriends and some critics in this country. 




W ELL, now we a, 

The last time I 
that war might break out at any mo- 
ment now. It did. Since then we 
have been in and out of Norway, 
barring the bit at the top end which 
we want, presumably so that we can 
draw our quota of that special breed of 
iron from the Swedish iron mines 
which supply Germany through the 
Baltic when the ice is gone. Even up 
there German bombers worry us, but 
now we seem to have some fighters 
which worry the German bombers. 
So things are not so one-sided as 
they were when we came out of Nor- 

Also we have been in and out of 
Belgium. And here is where the 
Royal Air Force lias shown what it 


British Expeditionary Force out — 
330,000 men, including a lot of French 
and some Belgians. Practically all 
came out through Dunkerque; hardly 
any came through Calais, before the 
Germans captured the town and the 

Some of us are wondering how 
much of the B.E.F. would have got 
out of Flanders if we had been as 
short of fighters there as we were in 
Norway. The R.A.F. won a great 

Probably nobody has explained to 
the United States why we were short 
of fighters in Norway. Quite briefly, 
most of Norway is vertical. If you 
want to make an aerodrome you have 

Norwegians had not done enough 
blasting before the war started. The 
Germans collared the two aerodromes 


at Oslo, and the aerodrome at Sta- 
vanger, and the little landing field at 
Trondhjem, before we could get there. 

That was not the fault of the R.A.F. 
Somebody else can discuss whose 
fault it was. Consequently although 
our troops were able to land in com- 
parative ease North and South of 
Trondhjem, as soon as they started 
work they were considerably blasted 
by Gentian bombers and were finally 
blasted out of the country. 

We did put a squadron of Gladiator 
biplanes on a frozen lake North of 
Trondhjem, but the German bombers 
blasted the ice from under them. The 
only other fighters available were 
those of the Fleet Air Arm flown off 
the Navy's aircraft carriers. And the 
North Sea, even as far North as that, 
is not a healthy place for lightly 
armoured aircraft carriers. 



deliver a powerful broadside blow al enemy airplanes. Ship is a two-soalor. Gunner 






Lately they seem to be working up 
at Narvik by the sound process of 
keeping the ships too far North for 
the German bombers to reach them, 
but near enough for their fighters to 
cover Narvik. Presumably they have 
their own means for protecting them- 
selves against German submarines, of 
which, at the moment of writing, we 
have heard nothing for some six 
weeks. We assume that they arc be- 
ing saved up for some big attack on 
our shipping. 

The Belgian affair shows what can 
be done with fighters. We have poured 
squadron after squadron of fighters 
across the Channel from British aero- 
dromes, and the result has appeared 

thing between 30 and 80 German ma- 
chines destroyed in a day shows what 
can be done with adequate forces of 
fighters. Even in its most cock-a- 


hoop moments the R.A.F. never flat- 
tered itself that it could take on Ger- 
man fighters at three-to-one odds as 
a normal procedure and that it would 
come to regard ten-to-one as fair 

Our people here never underrated 
the guts of the German fighting man, 
and the way the Germans have used 
parachute troops shows that the Ger- 
mans have plenty of courage. Where 
the R.A.F. has scored is, I am pretty 
sure, in experience, quickness in 


snatching opportunities, and what one 
might describe either as war-worthi- 
ness or the Cavalry Spirit. 

In the last war, although the Ger- 
mans had some of the finest individual 
fighting men in the air, our people 
found that in the mass the German 
pilots did not like man-to-man com- 
bat. They preferred working in 
masses. 

We found just the same thing on 
the ground. The ordinary English 
soldier could extemporize where the 
German went flat if he had no instruc- 
tions for the particular emergency 
which met him. 

One of the surprises of the war lias 
been the superiority of our eight-gun 
fighters, the Vickers-Supermarine 
Spitfire and the Hawker Hurricane, 
over the Messerschinitt 110 twin-mo- 
tor canon-carrying fighters. That lias 
been followed by a still greater sur- 
prise in the success of the Boulton- 
Paul Defiant. 

This machine was built to please a 
section of the Air Staff which had 
its own theories about air fighting. 
Hitherto, as everybody knows, though 
there has been little discussion of the 
subject, the pilot of an aeroplane has 
automatically been the captain of the 
ship. In a single-seater he is cap- 

seat fighter he has had his guns in 
front and has fought the ship so as 
to bring his own guns to bear and 
(Trim to page 150) 
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How to Get 
CAA Training 

By Blaine Stubblefield 

News Editor, Aviation 


“T F you're curious about this new 

X force, aviation, and its possible 
effect on your future, first learn to 
fly. The first 35 to 50 hours are most 
important, so learn via the controlled 
method; from there, anywhere." So 
says an official of CAA’s training sec- 

If you are already a private or com- 
mercial pilot, or an instructor, CAA 
offers courses that will '‘standardize" 
you for re-rating under Civil Air Reg- 
ulations. 

First, if you’re less than 18 years 
old. forget it until you are. If you’re 40 
or more, forget it until the highly 
improbable day when we are in a ter- 
rific war and have used up all the 
younger men. There are plenty of 
grade A flyers who are 50 or more, 
but a pilot’s life doesn't usually begin 
at 40. 

We've learned lessons from recent 
events. Any reasonable preparedness 
will require thousands of men who can 
take the air. It is unofficially esti- 
mated that to insure successful de- 
fense, with an airplane production ca- 
pacity of 50,000 planes, we will need 
a pilot force of 150,000, plus a ground 
force of 150,000 mechanics and serv- 

The Authority plans to train a total 
of 87,000 during the fiscal year begin- 
ning July 1, 1940. About 45,000 of 
these will be stick-and-rudder experts, 
starting from “when I push the stick 
to the right, the right wing goes 
down.” About 10,000 will be secon- 
dary students, taking additional CAA 
training. Twenty-five hundred com- 
mercial pilots will be given instructors’ 
courses, so they can serve the CAA 
schools; 17,000 active and inactive 
pilots will get refresher courses and 
25,000 graduates of CAA standardiz- 
ing courses will be given syllabus 
training. 

A few important general facts you 
should know; there is no charge at all 
in connection with courses being of- 
fered between June 15 and September 


15, 1940. The government pays for 
your insurance, and it pays the fee for 
your physical examination if you pass. 
If you fail to pass, you must pay it. 
The medical fee is $6. Of course, you 
will pay your own transportation and 
living expenses. Women are accepted 
for training in the preliminary 

The Authority wants women to fly, 
but it cannot spend much government 
money teaching them, because public 
opinion would not permit them to take 
part in military operations. 

Do not count too strongly on being 
hired by the air transport industry, or 
on being taken into the Army or 
Navy air arms just because you grad- 
uate from a CAA training course. 
Thousands of graduates will be able 
to make flying careers for themselves, 
but most will not. You can look for- 
ward with reasonable certainty, 
though, to being able to fly your own 
plane or "keeping your hand in” 
through “refresher” courses offered by 
the government. 

All applicants must be citizens of 
the United States. No aeronautical 
engineering training is provided under 
this program. Such courses can be 


obtained at some oi the larger col- 
leges, and to some extent at certain 
commercial air schools. No aviation 
mechanics training is being given by 
CAA, but a list of approved commer- 
cial aviation schools, offering flying 
and mechanic courses will be supplied 
on request to the Air Corps, War De- 
partment, or the Bureau of Naviga- 
tion, Navy Department, Washington. 
For those students who require it, 
part time training in the CAA ground 
and flight training can be arranged in 

This is how the CAA program is 
set up. Congress appropriated money 
to the Civil Aeronautics Authority, 
which is in charge of the training. 
CAA enters into contracts with 
schools and colleges of many kinds, 
to give the instruction. The educa- 
tional institution itself gives the 
ground-school work, and it designates 
fixed-base airplane operators or air 
schools to give the air work. The in- 
stitution is required to pay for acci- 
dent insurance and hospitalization 
coverage for each student, which pro- 
tects him while on his way to and 

The flight contractor is required to 
provide one approved instructor for 
each 15 students, and one certified air- 
craft of not less than 50 hp. for each 
10 students. Flight contracts are 
limited to a maximum of 60 trainees 
per operator per airport 

Now there are four general kinds 

of training offered ; ( 1 ) pilot training 
courses: (2) instructor courses; (3) 
pilot refresher courses, and (4) pilot 
"syllabus'' courses, which give you 
time in the air to keep your pilot ccr- 

Pilot training comes under two 
heads: preliminary and secondary. You 
(Turn to page 138) 
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Aviation Earnings Regulated 

By Selig Altschul 


A FUTURE pattern ior economic 
regulation oi the air transport 
industry may well have been estab- 
lished by recent decisions of the Civil 
Aeronautics Board. 

The decisions pertaining to United 
Air Lines and Western Air Express 
have important implications. In re- 
versing Examiner Roscoe Pound’s able 
report by denying United's application 
to acquire Western Air. the C.A.B. 
appeared concerned with the conse- 
quences of monopolistic control and 
sought the maintenance of a state of 
competition among the air carriers. 
When it is realized, however, that 
United attained its main objective — 
an eastern entrance into Los Angeles 
— by the device of interchanging 
sleeper equipment with Western Air 
Express, the premise of the C.A.B. 
decision becomes very tenuous. More- 
over, it is questionable whether or not 
the added expenses incurred in the 
interchange of equipment is conducive 
to sound and economical development 
of the industry. In any event, the 
practical investor can appraise 
United’s competitive position as some- 
what improved and Western Air be- 
coming the main beneficiary. 

The decision pertaining to the in- 
terchange of equipment has one more 
interesting aspect. Why, for exam- 
ple, cannot American Airlines seek to 
operate a through coast to coast ser- 
vice over its route from New York 
to Chicago and thence to Seattle via 
Northwest Airlines? The principle of 
interchange of equipment, an old rail- 
road custom, has at least been estab- 
lished in the air transport industry, 
and where it may lead remains to be 

Although denied permission to pur- 
chase Marquette Airlines, Transconti- 
nental & Western Air may yet be able 
to acquire this desirable feeder. The 
C.A.B. conceded the advisability oi 
TWA acquiring Marquette and the 
improved service that would result 
therefrom. Moreover, the C.A.B. took 
pains to observe that TWA, by oper- 
ating Marquette, would have plenty 
of competition and enjoy no monopoly 
in the territory served. What the 
C.A.B. did object to, and upon which 
its denial was based, was the pur- 
chase price of $350,000 for a busi- 
ness whose physical assets were val- 
ued at about $30,000. Obviously, the 
line’s certificate of convenience, for 


the most part, was evaluated at the 
balance of the contract price. The 
Board held that such a certificate 
should not be used as a speculative 
security and transferred at inflated 
prices. This decision has a sound 
economic basis and may well avert 
certain unfair and detractive competi- 
tive practices within the industry. 
There is no justification to lump cer- 
tificates of convenience and necessity 
in the same category as whisky ware- 
house receipts to be traded, bought 
or sold. 

Yet, the certificate of convenience 
and necessity is an airline’s most valu- 
able asset. Without such franchise, 
an air transport company is powerless 
to operate. What is a fair price for 
such a certificate when a transfer is in 
the public interest ? This is one of the 
intangibles for which no clear-cut 
iormula is yet available. It is this 
nebulous attribute, among others, that 
will probably clothe air transport se- 
curities with a speculative tinge for 

The C.A.B. decision pertaining to 
United’s air mail rate structure may 
have important significance in that it 
is the first rate decision dealing with 
one of the major transcontinentals. 
United had petitioned for mail com- 
pensation based on the pound-mile 
method of computation. Instead, the 
C.A.B. continued the present airplane 
mile basis, abolished weight-credit 
trips and computed the rate upon the 
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basis of all miles flown with air mail. 

Retroactive compensation for the 
twenty month period, October 27. 
1938. to June 30, 1940, was also 
granted, and should mean about $288.- 

000 in back pay for United. 

The air transport industry contin- 
ues to record new highs in both traf- 
fic and earnings. Preliminary reports 
indicate that the domestic air trans- 
port industry as a whole earned more 
than $2,000,000 during the first halt 
of 1940, compared with less than 
$500,000 for the like period in 1939. 

American Airlines earnings for the 
quarter ended June 30, 1940, are esti- 
mated at about $600,000 after all 
charges and taxes, equal to about 
$1.65 per share on 357,500 shares 
now outstanding. This would com- 
pare with earnings of $304,053 for 
the first quarter of 1940 and $379,- 
296 or $1.30 per share on 293,746 
shares outstanding in the second quar- 
ter of 1939. 

Estimates place second quarter earn- 
ings for Eastern Air Lines at about 
$200,000 after all charges and taxes, 
equivalent to around 35 cents a share 
on 554,948 shares currently outstand- 
ing. This would compare with earn- 
ings of $551,579 earned in the first 
quarter this year and $130,291 or 31 
cents a share on 418.736 shares re- 
ported for the second quarter in 1939. 

United Air Lines is believed to 
have earned about $500,000 after all 
charges and taxes, or 30 cents a share 
on about 1,500,000 shares outstanding, 
in the second quarter of this year. 
Such results arc without benefit of 
the retroactive mail award recently 
received. The company showed a net 
loss of $288,175 in the first quarter 
of this year and earned a profit of 
$216,123, or 14 cents a share, during 
the June quarter of 1939. 

Transcontinental & Western Air, 
contending with added costs due to 
the expansion of its services and the 
introduction of the Stratoliners, has 
yet to attain profitable operations this 
year. The company is believed to 
have lost $50,000 in the second quar- 
ter of 1940, compared with a net loss 

01 $391,458 reported for the first quar- 
ter of this year and a net profit oi 
$8,974 in the second quarter of 1939. 
TWA, however, has made rapid 
strides in its passenger traffic and may 
be expected to reverse its previous 

(Turn to page 116) 


NEW 

CURTISS P-40 


The important role this ship will play in our 
expansion program has brought it wide attention 


NE of the important items in 
the new defense program is the 
building up of our single scat pursuit 
type airplane. In this classification 
falls the Curtiss P-40 and it is prob- 
able that this type will be one of the 
mainstays in the pursuit expansion 
program. 

At present the Curtiss Aeroplane 
Division in Buffalo is actively en- 
gaged in turning out more than $14,- 
000,000 worth of these ships as part of 
a record peace-time order awarded 
during 1939 by the War Department. 
Types similar to these have also been 
ordered by England and may see a 
great deal of action before long. 

The P-40 has been the outgrowth 
of the familiar long line of Curtiss 
Hawk airplanes. One of the most 
prominent recent versions has been 
the Hawk 75A, the export version of 
the Army P-36. The XP-37 was also 
a Curtiss design and was one of the 
first ships to use the liquid cooled 
Allison engine. Shortly following this 
came the P-40 with increased speed 
and performance. Although perform- 
ance figures on this ship are still 


withheld it is interesting to note that 
a P-36, a slower plane, was flown 
from Dayton, Ohio, to Buffalo, New 
York, a distance of 360 miles, in a 
total elapsed time of one hour one 
minute at an average speed in excess 
of 350 miles per hour. It was this 
same model which has received such 
favorable comment on its record dur- 
ing the French participation in the 

The P-40 was delivered to the Ma- 
teriel Division of the Air Corps just 
in time to be flown to Bolling Field 
where it was shown to the President. 
It made such a favorable impression 
during the demonstration that the 
large order was placed which is now 
under way in Buffalo. The same 
group of engineers that had charge 
of designing the P-36 had control of 
designing the P-40. 

Releasable information concerning 
the ship is still rather limited. How- 


ever in the next few paragraphs is 
listed all that is available at this time. 


Single seat pursuit plane. 

Low wing cantilever monoplane. 
Structure consists of longitudinal 
stringers, shear beams and bulkheads 
of aluminum alloy flush riveted to 
smooth Alclad skin. Aluminum alloy 
framed ailerons are fabric covered. 
Split trailing edge flaps extend from 
center of fuselage to aileron. 

Aluminum alloy monocouque struc- 
ture flush riveted to smooth Alclad 



Cantilever monoplane type. Fixed 
surfaces have an aluminum alloy frame 
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ARMY PHOTOGRAPHIC SHIP 


F OLLOWING an announcement 
recently of the War Department 
there began the first flying tests at 
Wright Field, of a new departure in 
a specially-designed Beechcraft photo- 
graphic plane. This is the first such 
plane which will carry the tandem 
camera installation of two T-3A 
cameras taking a tandem mounting. 
The first of two fleets of Model 18S 
twin-engine Beechcrafts — designated 
by the Army Air Corps as Type F-2, 
in their conversion for photography 
purposes has been delivered. These 
planes are produced by the Beechcraft 
Aircraft Corporation, Wichita, Kan- 
sas. to which a contract totaling 
$528,749.00 had been awarded. 

Powered by two Pratt & Whitney 
9-cylinder radial engines, rated at 350 
H.P., using a two-bladed propeller of 
a little more than 8 feet in diameter, 
this all-metal, low-wing monoplane 
has a wing span of 475 fed and car- 
ries no armament. Its gross weight 
is approximately 7000 pounds and 
holds a crew of pilot, navigator and 
photographer. Its ceiling may be 
placed at above 25,000 feet. 

Equipped to carry cameras for 
photographing and mapping missions 
it carries, for tactical mapping, the 
Fairchild T-3A tandem camera and 
probably the Fairchild K3B for ob- 
lique shots from the sides of the fusel- 
age or pictures taken through the 
roof. For certain reconnaissance mis- 
sions these may be replaced by the 
24-inch focal length K7C for the 
tandem installation. Thus, whether 
it be for rapid reconnaissance map- 
ping, tactical mapping or for high 
altitude mosaic and spotting purposes 
the F-2 plane is adapted to the em- 


ployment of any indicated type of 

In its original try-out at Beech 
Field the Beechcraft, after thorough 
tests in all characteristics of struc- 
ture and performance, was accepted 
by Air corps representatives and 
piloted from there to Wright Field, 
some 735 miles, by Capt. Russell Kiel- 
lor in 3 hours and 38 minutes despite 
cross-winds of 40 to 70 miles per hour 

The design of the F-2 is such that 
maximum visibility is assured to both 
pilot and photographer and an ad- 
vantage is secured in the facility with 
which take-off and landing can be ac- 
complished on the relatively small 
airports frequently used in the map- 
ping of mountainous areas of the 
United States. Incidentally, a strap 
attached right and left of the "dark 
room” door enables the photographer 



Taking picture with single lens 


to secure himself in take-offs and 
landings. 

The immense employment of avia- 
tion in the current war in Europe 
conclusively proves the imperative 
need of accurate understanding of the 
enemy’s terrain and the disposition of 
man-made works and troop or artil- 
lery dispositions, and the success of 
the bombing mission is in direct pro- 
portion to the excellence of the pre- 
liminary photographic mission. With 
the F-2 the United States Army is 
provided with a rapid, easily-maneuv- 
ered, well-equipped means of observa- 
tion. Radio equipment — including a 
commercial set — completes the neces- 
sarily important liaison between 
ground and plane. An interphone 
system utilising the throat micro- 
phone principle, is installed. In the 
drawing the photographer is shown 
with his left hand grasping the device 
holding the microphone button — 
which is held down in the act of talk- 
ing. A bracket on the wall to the 
man's right holds tills instrument 
when not in use. To the navigator's 
right is a hand-controlled transmitter. 
Oridinarily talking between photog- 
rapher and navigator occurs only be- 
tween the taking of the pictures. 

Between the photographer's knees 
is his view finder, rotatable in 
azimuth, which, with its ample-sized 
field, grid and bubble, enable him to 
maintain a constant check on “crab” 
and overlap. From the box on which 
he sits — the source of the “electrical 
surge”— comes the power which actu- 
ates the ten magnets which trip the 
shutters of the ten individual cameras. 

Outstanding, in equipment, is the 
navigator's gyro-stabilized drift meter, 
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substantially mounted and easily ad- 
justed by a cylindical bar to the oper- 
ator’s rieht. Immediately behind, on 
the floor, is a six- inch aperiodic 
compass. 

To the right and left of the photog- 
rapher and above in the roof are de- 
tachable sections into which a species 
of rubber-covered yoke can be affixed. 
Against this the single-lens camera 
may be thrust and firmly held while 
oblique pictures are taken. The roof 
opening permits the photography of 
subjects such as flight formations, 
overhead, where a clear vista is de- 
manded. In the "dark room” this 
single-lens camera may conveniently 
be stored or films changed. 

High altitude flying is promoted 
with oxygen drums, two to a man, and 
the discomfort from cold reduced by 
(Turn lo page 146) 
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ACROSS AMERICA IN LYCOMING TAYLORCRAFT FOR ONLY $27.50 



WHEN YOU GO TAYLORCRAFT... 



y YCOMING economy is more than a phrase to Bob Ewing 
of United Airlines! When he decided to "Go Lycoming” 
in his Taylorcraft he went all the way across America . . . 
from Miami, Florida to Oakland, California . . . and the 
trip cost him only $2.7.50 for gasoline and oil! ”1 enthusi- 
astically endorse Lycoming wherever I fly," says Mr. Ewing. 
"It has never let me down and, when the time comes, I'll 
again buy Lycoming.” 

If you, too, are looking for economy . . . along with satin 
smoothness, watchdog dependability and mouse-like quiet- 
ness of operation ... go Lycoming in the light plane you 
buy or fly. You'll feel the difference that "power by Lycoming” 
makes in comfort and confidence and you'll pocket the 
difference in operating costs and upkeep. 



LYCOMING 


SEND FOR FREE LITERATURE: Illustrated folders on Lycoming light- 
pUne engines may be obtained from all Taylorcraft, Acronca, Luscombc, Piper 

Manufacturing Corp., Williamsport, Pa., U. S. A. Cable address: Aviatcor. 



FOR MILITARY AND CIVILIAN TRAINERS ★ FOR PRIVATE AND COMMERCIAL PLANES 



T HE proposal that one of our lead- 
ing automobile manufacturers 
should tool up for the production of 
thousands of British Rolls-Royce Mer- 
lin aircraft engines has recently re- 
ceived considerable prominence in the 
press. Apparently the designs and 
patents of the Merlin are to be made 
available to us provided we undertake 
to build 6,000 of these engines for 
Great Britain and as an afterthought, 
3,000 of them for ourselves. So far, 
the Ford Motor Co. has considered 
the proposition and has declined to 
build the Merlin for export in this 
manner. Now the order has been 
taken by the Packard Motor Car Co. 
which appears anxious to tackle it but 
has not released any definite plans on 
exactly what they are going to do. 

From the aeronautical point of 
view the Merlin is beyond reproach. 
It has established an excellent repu- 
tation for itself in the high-perfor- 
mance interceptors of the Royal Air 
Force such as the Hawker Hurricane 
and the Supermarine Spitfire and two- 
placc fighters such as the Boulton Paul 
Defiant. It has also been used with 
considerable success in light bombers 
such as the Fairey Battle and heavy 
bombers such as the Armstrong Whit- 
worth Whitley. For this reason, it is 
claimed by our government experts to 
be a highly desirable engine in the 
rearmament of the air forces of the 
United States. 

Several models of the Merlin have 
been produced since it was placed in 
service in England four years ago. 


ROLLS-ROYCE 

MERLIN 


The engine for which the Packard automo- 
bile company has accepted a contract and 
is tooling up for production in Detroit 

By Paul H. Wilkinson 

Consultant , Diesel Aviation 


For instance, the Merlin II with its 
one-speed supercharger lias a rated 
output of 1,030 hp. at 3,000 r.p.m. at 
16,250 ft. and a take-off rating of 880 
bp. on 87-octane gasoline. When 
using 100-octanc gasoline, its take-off 
rating is increased to 1,000 lip. An- 
other model, the Merlin X, is equipped 
with a two-speed supercharger and 
develops 1,010 hp. at 3,000 r.p.m. at 
17,750 ft. and 1,075 hp. for take-off 
when nsing 87-octanc gasoline. A 
third model, the Merlin RM.2.SM, is 
designed for operation on 100-octane 
gasoline and is rated at 1,145 hp. at 
3,000 r.p.m. at 16,750 ft. with 1,300 
hp. available for take-off. All of these 
engines have a displacement of 1,648 
cu.in. and their specific weight ranges 
from 1.3 to 1.2 per hp. depending 
upon their power output and cquip- 





Wiih regard to the construction of 
the engine, the Merlin follows con- 
ventional vee-type engine practice 
with a two-piece aluminum alloy 
crankcase and two monobloc cylinder 
castings with integral heads set at an 
angle of 60 deg. The crankshaft is 
machined from a V.C.M. steel forg- 
ing and is supported in seven lead- 
bronze bearings in the upper half of 
the crankcase. The connecting rods 
are of the marine type with a plain 
rod and a forked rod on each throw 
of the crankshaft. The rods arc ma- 
chined from H-section nickel steel 
forgings. The aluminum alloy pistons 
are fitted with three compression rings 
and two oil scraper rings and have 
piston pins of the floating type. The 
four valves in each cylinder head are 
actuated by an overhead camshaft 
along each cylinder block. A spur 


type reduction gear contained in a 
housing attached to the front of the 
crankcase gives the propeller shaft a 
ratio of 0.477 to 1. 

The supercharger is gear-driven by 
means of a torsionally flexible shaft 
provided with a damper clutch. The 
impeller is machined from an alu- 
minum alloy forging and in the case 
of the Merlin II, its gear ratio is 8.6 
to 1. In the two-speed supercharger 
used on the Merlin X, the change 
speed mechanism is operated by means 
of oil pressure from the engine. The 
carburetor is of Rolls-Royce S.U. de- 
sign and is of the twin-choke updraft 
type provided with a single air intake. 
Both automatic and two-position mix- 
ture controls, one incorporated in the 
carburetor and the throttle barrels and 
throttle valves are heated by warm 
oil circulated from the crankcase. 
Two gear type fuel transfer pumps 
are provided to supply the carburetor. 
The automatic boost regulator oper- 


ates on the aneroid principle and each 
movement of the pilot’s throttle pro- 
duces a corresponding change in boost 
pressure. The pressure difference 
across the supercharger provides the 
relay force required to perform the 
actual throttle movements. Ignition 
is provided by means of two twelve- 
cylinder magnetos with shielded plugs 

Lubrication is on the dry sump 
principle with one pressure-feed and 
two scavenger pumps of the rotary 
gear type. A triple relief valve is 
used to regulate -the oil pressure for 
the variable-pitch propeller (150 lb. 
per sq.in.), the main bearings (70 lb. 
per sq.in.) and the lower pressures 
required for the auxiliaries (4 to 8 
lb. per sq.in). Ethylene glycol is 
used for cooling with a header tank 
around the upper part of the reduc- 
tion gear housing. Accessory drives 
are provided for an electric gener- 
ator, a tachometer, a low-pressure air 


SPECIFICATIONS 
Bore and strobe: 5.40x5.60 in.' 

Merlin X: ISlO hp.' at R.' 

Rated output with 100-octane gasoline: 
Merlin RM.2.SM: 1,145 hp. at 16,750 ft. 
All rated outputs at 3,000 r.p.m. 

Total weight (dry): 1,335 to 1,394 lb. 
Specific weiqht: 1.30 to 1.22 lb./hp. 

Oil consumption: 0.013 lb./hp./hr. 


compressor, a high-pressure air com- 
pressor, an hydraulic pump for the 
landing gear, an hydraulic pump for 
the power-operated gun-turret (if 
any), and a vacuum pump for the auto- 
matic pilot and the de-icers. Hand and 
electric starting equipment of the re- 
duction gear type is specified. The 
propeller shaft is splined to take Rotol. 
Hamilton Standard or DeHavilland 
variable-pitch 3-bladed propellers. 

Three factories in England are 
building Merlins at the present time. 
These are the original factory at 
Derby and another at Crewe, and a 
new ?20,000,000 one near Glasgow 
which by now should be in full oper- 
ation. All of them are laid out along 
modern lines and it is probable that 
from 25,000 to 30,000 men are em- 
ployed. Inasmuch as production from 
these factories is insufficient to meet 
the demand for this type of warplane 
engine in Great Britain, it appears 
that the Merlin is somewhat difficult 
to produce. It might therefore be ad- 
visable for us to check up on this point 
liefore committing ourselves to a 
large outlay of funds for production 
of the Merlin in the United States. 

Examination of a British-made Mer- 
lin reveals excellent workmanship but 
it also discloses that considerable mod- 
ifications to the engine are essential 
if it is to be adapted to American 
mass production methods. The rear 
section and the mounting of the acces- 
sories and controls appear to be un- 
duly complicated and the number of 
hand operations required during as- 
sembly appears to be excessive. 
Standardization of threaded parts and 
drives and mounts for the accessories 
will cause considerable delay if some 
of the engines have to be built to 
American standards and others to 
British standards. 

According to the latest reports, the 
Packard Motor Car Co. would require 
a $30,000,000 expansion program and 
(Continued on page 116) 
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T RAINED MEN who are specialists in the tooling and 
fabrication of STAINLESS STEEL and ALUMINUM 
ALLOY PARTS, SURFACES and HYDRAULIC 
EQUIPMENT for the Aviation Industry in particular, and 
other industrial applications in general. 

With extensive facilities and equipment to meet the exact- 
ing standards of precision specifications on a mass produc- 
tion basis, FUttwings " Men and Machines” are prepared 
to cooperate to the fullest extent in the Country's united 
industrial effort. 
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22 Months of CAA 


A brief review of progress that was made. 


N OW that the Civil Aeronautics 
Authority has become the Civil 
Aeronautics Board and a part ot* the 
Department of Commerce rather than 
an independent organization reporting 
directly to the President, the time is 
appropriate to review briefly some of 
the aviation progress made during 
the 22 month regime of CAA. 

The 22 months ending on last July 1 
were the most active in the past ten 
years. All phases of aviation showed 
great progress. There was steady 
growth in aircraft, engine and acces- 
sory manufacturing, in private flying, 
and in both scheduled and lion-sched- 
uled commercial flying. Credit for 
this growth cannot be given entirely 
to CAA, as considerable expansion 
was inevitable. Wars in several parts 
of the world and a desire on the part 
of all countries to re-arm, brought 
hurry-up orders to ottr plants build- 
ing military equipment. Gradual ac- 
ceptance by the public of air travel 
would have brought continual im- 
provement to the airlines. 

But a critical analysis of the rate 
of growth in such branches of aviation 
as private flying and airline travel 
that had been taking place before 
August 193S and the more rapid devel- 
opment after the CAA began to func- 
tion, leads to the conclusion that CAA 
deserves some credit for the im- 
provement. 

Private flying in mid-summer 1938 
was a sick baby. While new pilots 
were joining the ranks every month, 
old pilots were dropping out in ap- 
proximately the same numbers. On 
July 1 of that year there were 9,352 
private pilots and 1.560 solo pilots. 
Two years later there were 17,362 
private pilots, and 9,496 solo pilots. 
The vast difference is almost entirely 
a reflection of CAA interest and ac- 
tion concerning private flying. The 
sick baby has grown into a lusty, 
noisy youth that has brought a bedlam 
of activity to airports and to manu- 
facturers of light planes and engines 
throughout the country. 

The story of the Civilian Pilot 
Training Program and its significance 
to aviation has been told on several 
occasions in these pages. During the 
fiscal year ending last June 30, some 


435 college units and 75 non-college 
units were giving flight instruction. 
During this summer, the program that 
ends on September 15 is being given 
in connection with 496 college units 
and 300 non-college units. Of the 
11,326 private pilot certificates issued 
during the fiscal year ending last June 
30, 7,379 were to C.P.T. students. An 
additional 300 were carried over by 
an extension Of contract. 

In addition to giving flight training 
to these thousands of young people, 
the Civilian Pilot Training Program 
has made three other important con- 
tributions. It has benefitted the fixed- 
base operator, permitting him to buy 
new airplanes, hire new instructors, 
learn sounder business methods and 
draw in additional non-C.P.T.P. busi- 
ness. Activity brings activity, and 
many airports that were dying a 
lingering death found that their 20 or 
30 college students had such an ex- 
uberant time learning to fly that other 
students were drawn out to the field. 
While no one got rich, note that no 
one is dropping out of the program 
this year. 

The second benefit went to the light 
plane manufacturer, and to all the 
subcontractors from whom he buys 
equipment. More than 1,000 airplanes 
have been sold and the number is 
going up each month. As an increas- 
ing number of students are graduated 
to advanced training, the builders of 
this type of ship will also cash in on 
the civilian program. 

The third, and what may prove to 
be the greatest, benefit is that a reser- 
voir of potential defense pilots is 
being built up. There are no strings 
on these youngsters and no obligation 
to join the military services. Some 
of them will want to, others will not. 
And of those who want to become 
flying cadets in the Army or Navy, not 
all will be acceptable. But many will, 
and their civilian instruction will 
reduce the time required for them to 
learn military flying. 


When CAA assumed control of 
civil aviation in August, 1938, the 
airlines of the country breathed a 
sigh of relief. Under the old Bureau 


of Air Commerce there had been 
bickering, backbiting, inefficiency and 
above all a lack of mutual respect and 
cooperation. With the coming of a 
brand new set of administrative of- 
ficers, the airlines hoped for a better 
day. That day definitely arrived. 

For the first time in years the air- 
lines began to feel they had friends 
in Washington who were actually 
trying to encourage air travel. Both 
the safety record and the balance 
sheet improved. In the twelve months 
ending Dec. 31, 1938, the airlines had 
a net loss from operations of $1,123,- 
138. In a similar period ending April 
31, 1940, the net revenue from oper- 
ations was $5,429,029. CAA would 
be first to emphasize that it does not 
take credit for these gains, but the 
airlines would be equally quick to 
insist that CAA cooperation helped 
to account for better business. 

The greatest single boast of the 
airlines today is not that they arc 
making money, but that they are giving 
the safest air travel in the world, in 
approximately eighteen months there 
has been no passenger or crew fatality. 
CAA personnel, cooperating in a hun- 
dred different ways with the Air 
Transport Association and with the 
airlines, addetl its part to this achieve- 


The chief criticism leveled against 
CAA has been for not giving speedier 
action on grandfather certificates, new 
route applications and other such re- 
quests. But the Authority «as a new 
type of government organization, lead 
by men who were new in their jobs. 
They believed that speed alone was no 
substitute for justice. Before many 
decisions were made, the entire policy 
of CAA had to be determined. Once 
decisions were made, they would set 
precedents for future action. 

As of July 1, 1940. the status of the 
several applications were as follows : 

Grandfather certificates : 104 ap- 
plied for, 27 closed, 24 approved (on 
which 59 certificates were issued), 2 
denied, 1 withdrawn. 77 still pending. 
29 of which are for non-scheduled 
operations. 

New routes: 111 applications filed, 
of which 16 have been acted on and 
95 are still pending. Of the 16 on 
which decisions have been made. 5 
were approved, 1 case was cancelled, 
6 withdrawn and 4 denied. 

Amendments : 46 applications have 
been filed for amendments to cer- 

Of the 16 that have been acted on, 
( Turn la page 116) 
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Mineola, Long Island, New York 
America’s Leading Civil Airport 
For Private Flying and Aviation Training 


houses facilities for the following complete services: 


ENGINE OVERHAUL 
INSTRUMENT SALES 
AND SERVICE 
PROPELLER SALES 
AND SERVICE 
RADIO SALES 
AND SERVICE 


LINE SERVICE 
HANGAR SERVICE 
AIRPLANE SALES 
HOTEL 

ACCOMMODATIONS 

RESTAURANT 

CUISINE 

LUNCH ROOM SERVICE 


ROOSEVELT FIELD INC. 

is cooperating with the United States Government in its pro- 
gram of expanding the Army Air Corps for National Defense 


ROOSEVELT FIELD INC. 

owns and operates 


Accredited by the U. S, Civil Aeronoetie* Board Conlracfon to the U. 5. Army Air Corpc. 

and suggests to those interested in a career in commercial aviation 
that they immediately sign and mail the coupon below to Roosevelt 
Aviation School and get all the facts regarding aviation training. 


ROOSEVELT AVIATION SCHOOL— at Roosevelt Field, Mineola, Long Island, N. Y. 

Without obligating me, send details of course checked: 

PRIVATE PILOT COMMERCIAL PILOT AIRCRAFT SHEET METAL 

MASTER AIRPLANE & ENGINE MECHANIC □ COMBINATION FLIGHT-MECHANIC 

Name 

Street Addrmss - T °''" Sla "’ 
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There is a significant story in tubing made from 
Alcoa Aluminum Alloys. Through cooperative 
effort between the forward looking aircraft in- 
dustry and the producer, it has been possible to 
set standards of size, 
shape, and alloy for the 
tubing used in aircraft 
structures and “plumb- 
ing." The result has 
been the elimination of 
much “special" produc- 
tion, costly in both time 

This story parallels 

ones. All demonstrate how the aircraft industry, 
developing a commercial business in a peaceful 


America, has prepared its practices and facilities 
for mass production. “Know-how" has been 
accumulated against the day when the know- 
ledge and techniques would be required in the 
fullest application. 

In the case of tubing, and in the case of other 
products made 
from Alcoa Alumi- 
num Alloys, there 
has been a con- 
scious effort to 
keep step with 
these devclop- 

what the industry 
needs. Aluminum Company of America, 2182 
Gulf Building, Pittsburgh, Pennsylvania. 






photographed in a plant 
where this tubing is made. 
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O NE DAY, Robert Louis Stevenson 
stepped down from n lecture platform, 
a flullery young woman swooped down 

books are so delightfully easy to read thut 
Amused by the dubious compliment, Ste- 

ment, though rugged in the extreme in its 
construction and utterly dependable in its 

cause it is complex — because it is bril- 
liantly engineered— the ADF-8 is incred • 

The ADF-8 is an automatic direction 
is, and visual orientation. It estab- 


lishes your position quickly, easily, and 

desired function and tune to the proper 
frequency. The ADF-8 automatically lakes 

for the pilot! 

COMPLETE REMOTE CONTROL 

ing within easy reach of the pilot or co- 

tion or frequency is in use. A “shutter” ex- 
poses to view only one hand of frequencies 


is geared to the shutter and electrically 
changes the frequency band. A full foot- 
long tuning dial scale provides extremely 
accurate resellability, giving 1 KC tune- 

are so severe that signals cannot he read 
aurally, this amaxingly accurate calibra- 
tion is positive assurance to the pilot that 
he is tuned to the proper frequency. 

ance of person and properly that money 
can huy. It is the sober judgment of impar- 

represents the soundest engineering, the 

highest usefulness and performance in the 
whole broad field of automatic direction 

is interested in checking these claims, is 
invited to write for a free booklet fully 



ADF-8 


AUTOMATIC DIRECTION FINDER 
CONTR OL PANEL 
CAATCNo.C^=J . . 




Export: 30 Rockefeller Plaza, New York City • Cable Address: Lcaravia, N. Y. 
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BUYER’S LOG BOOK 

What's New in Accessories, Materials, Supplies, and Equipment 


A type of shock absorber known as ‘levered suspension" has been placed on 
the market and utilizes a swinging arm -which is restained by a suitable 
springing mechanism, instead of attaching*it to the normal vertical telescopic 
type of strut. The whole springing mechanism lies approximately within the 
tire radius. The equipment is featured* by\ the Dowty Equipment Co., Inc., 
Long Island City, New York. The unit hasvbeen designs! to function with 
any normal retracting mechanism, and also for the installation of ski equip- 
ment. — Aviation, August. 1940. 


Many a flight student could profit from carrying an alarm clock in his pocket 
to remind him what time to come home, thereby retarding the accumulation of 
gray hairs by his waiting instructor. Such, a device has now been provided by 
the Aeronautical Trading Company, FloWr Bennett Airport,. Brooklyn, N. Y. 
Designated the Aero Time Recorder, this' instrument is built; to mount on the 
instrument board, has a diameter of 3 in., and a face similar -to that of an 
ordinary clock, market! off in minutes from 0 to 60, but with a set potijjer instead 
of conventional hands. To operate the Aero Time Recorder the pointer, is set 
by means of a simple twist of the wrist on t lid-integral knob of the pointer, to 
whatever time period is desired. At the end of that time the pointer returns to 
zero and a loud bell rings, reminding the pilot that it is time to wake up and 
land. Or, if the Aero Time Recorder is being used as a navigation aid, it 
serves to check ground speed along the map course, and can be reset frdiii'check 
point to check point to continue a running check of speed made good. — 
Aviation, August, 1940. 

A complete new line of aircraft engine starters has been announced bv 
Eclipse Aviation, Bendix, New Jersey, to cover the newer engines ot\1000- 
1S00-1800 horsepower. Many advanced features have been incorporated in the 
interests of reliability and positive starting. The series 41 Eclipse starter is a 
combination direct cranking electric and inertia starter with integral solenoid 
engaging device, built for application to engines of 1500 to 1800 h.p. This 
starter provides all the features of the hand, or combination hand and electric 
inertia starters, and in addition provides, by means of a heavy duty integral 
accelerating motor, continuous cranking of the engine after dissipation of the 
flywheel energy. Available in 6" and 7" flange units weighing approximately 
53J and 55 lbs. respectively. — Aviation, August, 1940. 


A midget motor developed especially for aircraft electrical systems is being 
offered by Eicor, Inc., Chicago. Designated the Model 2310 motor, this new 
unit is but 2$ in. long, weighs 1J lbs. and delivers 1/13 h.p. at 8500 r.p.m. 
It is designed to give trouble-free service for bandswitching, antenna reels or 
any type of remote control, and is but one motor in a complete line developed 
for aircraft use. — Aviation, August , 1940. 

One of the difficulties in connection with adoption of the spot welding process 
by aircraft builders has been that so much of the work could not be taken to 
the spot welding machines. This problem is solved by the two-gun portable spot 
welding outfit announced by the Progressive Welder Company, Detroit, Mich. 
The Progressive welder may be moved from point to point along the production 
line in a matter of minutes by one operator. The only connections needed 
arc for the power lines, water lines for cooling the welding cables, and air lines 
for the air-hydraulic pressure booster. A wide range of welding require- 
ments can be covered by the two models of this unit that are offered. — 
Aviation, August, 1940. 

One of the things that has slowed down the seaplane movement among pri- 
vate pilots is the awkwardness of getting the plane in and out of the water. 
The usual thing has been to install expensive hoist and rail equipment, or to 
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build up an equally expensive cart or dolly according lo the whims of the 
individual owner. All this is eliminated by a new set of special seaplane 
dollies offered at a reasonable price by The Service Caster and Truck Co- 
Albion, Mich. The Service dollies protect seaplane floats and make it possible 
for one man to get his plane in and out of the water. A lifting iron is inserted 
in axle tubes on the pontoons and the plane is raised to the dollies with a 
small portable hydraulic jack such as is used in garages and service stations. 
The Service dollies are ruggedly built for heavy service and are designed to fit 
pontoons without damage to them. — Aviation, August, 1940. 

Designed for twisting airplane propeller blade forgings to correct pitch 
inaccuracies, a new propeller twisting machine is now offered by The Oilgear 
Company, Milwaukee, Wisconsin. This machine is particularly adapted to 
work with alloy blades 7" to 14" wide, ll permits the blades to be forged very 
nearly to the finished size so that only a small amount of stock need be removed 
during the machining operations. It is designed to twist an airplane propeller 
and maintain the axis of the twist upon the longitudinal centerline of the 
work piece. It may be adjusted to make twists between various lengths, and 
will twist in either direction. Control is of simple push-button type with 
fluid drive to the twisting cylinders. — Aviation, August. 1940. 



With the current cry for mass production of aircraft there may develop a 
use in the aviation industry for a unique new machine developed by the Progres- 
sive Welder Co., of Detroit, Mich. The device is essentially a hydraulic multi- 
punch of highly flexible arrangement. As many as sixteen punches may be 
arranged on a fixture to suit the punch requirements of the piece to be worked. 
All holes are punched simultaneously bv hydraulic pressure, — Aviation, 
August, 1940. 

A master test stand and work bench for conducting complete calibration 
tests on all Pesco aircraft pumps and accessories, has been announced by Ralph 
H. McOuat, vice president and general manager of the Pump Engineering 
Service Corporation, Cleveland, Ohio. Such test equipment is being supplied 
to the Navy, anti to airlines and aircraft maintenance shops. The equipment 
includes an adjustable speed motor with a speed range front 100 to 4200 rpm, 
and adapter shafts and couplings for driving all type of pumps and accessories. 
Accurately calibrated flowmeters, manometers, pressure gauges, vacuum gauges, 
ammeter, voltmeter, tachometer, and multipoint pyrometer are mounted on the 
panels for measuring pump capacities, speeds, rates of flow, inlet suctions, 
discharge pressures, temperatures, etc. Various types of hydraulic cylinders 
can also be tested, as well as aircraft electrical generators, and constant speed 
propeller governors. — Aviation, August, 1940. 

(See page 142 / or Window-Shopping ) 







IN LINE FOR DEFENSE 



As America’s largest builder 
of 125-150 h.p. in-line aircraft en- 
gines, Mcnasco proudly presents its 
“D” series, the result of a year’s re- 
search and exhaustive testing. Here, 
indeed, is the perfected power plant 
for primary and secondary pilot 
training. 

Illustrated above is the new fac- 
tory for Menasco’s Aircraft Division 
t building and soon ready for 
occupancy at Burbank, California. 


MENASCO MANUFACTURING COMPANY 

6917 McKinley Avenue, Los Angeles, California 
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Dialing the Air Waves with Don Fink 



Emergency Transmitter 

A compact low-priced radiotele- 
phone transmitter having 15 watts 
carrier output at crystal frequency, 
intended for general portable and 
emergency use, has recently been an- 
nounced by Wunderlich Radio, Inc., 
of South San Francisco, Calif. The 



Wunderlich transmitter 


transmitter is not specifically designed 
for aircraft use, but is adaptable to 
it, and can be supplied in a dural case 
especially for use in planes. In the 
standard case, the equipment weighs 
17J lb. and measures approximately 
7x7x10 in. The transmitter is in- 
tended for operation from a 6-volt 
storage battery, 2.1 antp. standby and 
15 amp. full load. A 6J5 speech 
amplifier, 6L6 modulator, 6L6 modu- 
lated amplifier, and 0Z4 filamentless 
rectifier are used in the tube line-up. 
A push-to-talk high level microphone 
is used. Crystal controlled frequency 
anywhere in the range from 1,800 to 
4,000 kc is available, with other fre- 
quency ranges on special order. 
Operation is also possible on the 
second harmonic of the crystal fre- 
qency, with 10 watts output. The cost 
of the transmitter, less crystal, tubes, 
and microphone is $74.50. 


F-M in Alaska 

Announcement has been made of 
the purchase of four General Electric 
frequency-modulation transmitters by 


the Civil Aeronautics Board, for use 
as remote control and telephone chan- 
nel auxiliaries in Alaska. Conven- 
tional radio range stations arc being 
set up near Cordova and Juneau, on 
islands which are not readily acces- 
sible. The 250-watt f-m transmitters 
will be set up on the mainland to con- 
trol the radio range transmitters, and 
also to control point-to-point trans- 
mitters on the islands. Each fre- 
quency modulation transmitter, in ad- 
dition to the remote control circuits, 
will contain a telephone circuit, so 
that weather broadcasts may be re- 
layed to the radio range stations and 
there rebroadcast to aircraft tuned to 
the range frequencies. The operators 
of the entire system will be located on 
the mainland, although a maintenance 
man will be located on each of the 

New RCA Receivers 

Two new aircraft receivers have 
been announced by the RCA Manu- 
facturing Co. in Camden. Model 
AVR-20 is a four-tube communica- 
tions receiver somewhat resembling 
the AVR-15 radio range receiver. 
The tuning range is intended for com- 
munication only, from 2,300 to 6,5011 
kc. Two crystal-controlled frequencies 
in this range are provided, and a beat 
oscillator is available for CW recep- 


tion. The front panel contains the 
tuning dial, a toggle switch for se- 
lecting the beat oscillator, a knob 
switch for selecting variable tuning 
and the two crystal frequencies, a 
volume control, and a jack for phones. 
A Type 991 voltage regulator tube is 
used to keep the oscillator voltage 
constant and hence to aid accurate 
resetability of tuning. The sensitivity 
is 5 microvolts, the selectivity 23 kc 
width at 60 db down. The AVR-20 
is intended for military command 
purposes ^ and for plane-to-ground 

military ships. It may be powered 
from the power supply for the AVT- 
15 transmitter, to which it is a com- 
panion equipment. 

Model AVR-7H, the latest off- 
spring in the AVR-7 line, is a five- 
tube superheterodyne tuning the 
ranges from 195-420 kc, 495-1,400 kc 
and 2,300 to 6,700 kc. The sensitivity 
is very high, one microvolt for 6 
milliwatts output. The selectivity 
varies from 7.5 to 8.5 kc off reson- 
ance lor 60 db attenuation. The 

The receiver is fully remotely con- 
trolled and contains vibrator power 
supply and beat oscillator. 


New Battery System 

New equipment for reception, di- 
rection finding and transmission, all 
battery operated, has recently been 
put into production by Lear Avia, 
Roosevelt Field. The receiver. Model 
AMR-1, is a five-tube superhetero- 
dyne containing an r-f amplifier, com- 
bined first detector and oscillator, in- 
termediate amplifier, combined second 
detector and first audio and beam 
power output tube, all filament type 
tubes in the 1.4-volt series. The power 
supply is 90 volts of B battery at 11 
ma, and 4J volts of A battery at 300 




ma. The sensitivity is 2 microvolts for 
50 milliwatts output at a signal to 
noise ratio of 4-to-l, and the selec- 
tivity is adequate to give 3 kc separa- 
tion between stations. The tuning 
covers the beacon band from 200 to 500 
kc. The total weight including batteries, 
cables, and headphones is just under 
12 lb. The receiver is also available 
with equipment for direction finding, 
under the designation AMRL-1. The 
additional equipment includes an r-f 
loop transformer, loop cable, switch 
and the shielded loop. While this 
equipment can be added to the AMR-1 
receiver, the equipment must be re- 
turned to the factory for this purpose. 
Battery life is about 150 hours. A 
newer model of the receiver. Type 
AMR-12 (AMRL-12 with the loop), 
uses the same tube line-up and has 
essentially the same electrical and 
mechanical specifications, but is in- 
tended for operation from a dyna- 
motor power supply. 

The AMT-1 transmitter is a five- 
tube unit, also completely dry-battery 
operated. It employs five 1Q5GT 
tubes one as crystal oscillator, a pair 
as audio modulators, and a pair as 
modulated power amplifiers. The unit 
operates in the range from 2,700 to 
6,300 kc, with telephony modulation 
over the audio range from 250 2,500 
cps. The battery life is approximately 
100 hours. 

The power output, while low, is 
sufficient to give a range of 20 miles 
or more with a hand reel trailing 
antenna. The entire transmitting 
equipment, including power supply, 
microphone and holder, cable and 
fixed trailing antenna weighs 11 lb., 
14 oz. The weight of the complete 
two-way combination is 20 lb. 7 02 . 

Another transmitter similar in gen- 


eral specifications, but having con- 
siderably greater power output is the 
AMT-12. This transmitter is intended 
for operation from the AMG-12 dyna- 
motor power supply, employs five 
6V6GT tubes, and develops 10 watts 
carrier power. The input power, in- 
cluding receiver and transmitter at 
standby position, is 4.5 amps at 12 
volts. When transmitting the current 
increases to 8.0 amps. The weight of 
the AMT-12 equipment complete with 
power supply, antenna lead and micro- 
phone is 6 lb.. 3.5 02 . The AMRL-12 
receiver (equipped for direction find- 
ing) and the AMT-12 transmitter 
have been priced as a unit at $377. 


C.A.B. Checked Ranges 

For periodic checking of the radio 
range beacon stations throughout the 
United States and Alaska, the C.A.B. 
has recently purchased 84 impedance- 
measuring units constructed by the 



Impedance measuring units 


Washington Institute of Technology 
according to specifications of the 
Radio Development Section. Measur- 
ing of radiator and transmission line 
impedances arc made every three 
months to keep the range courses 
within the 1.5 deg. tolerance specified 
by the C.A.B. regulations. Two of 
the impedance units are to be used m 
conjunction with the installation of 
two new radio range beacons in 
Alaska. The units are portable, weigh 
34 lb., and measure 10x20x12 in. 

IV ew Literature 

A recent publication should be 
of interest to the aircraft radio fra- 
ternity. It is a publication of the 
C.A.B. entitled "The Use of the Air- 
way Radio Range and Other Radio 
Aids,” a booklet of some 41 pages 
which states in simple* terms the per- 
tinent facts concerning radio range 
practice. The book is intended pri- 
marily for owners of private aircraft 
equipped with radio, and serves the 
purpose of “a non-technical presenta- 
tion of enough elementary theory to 
prepare any pilot for practical flight 
training in the use of radio aids”. 
The author (who is anonymous) has 
done an excellent job. Fourteen dia- 
grams illustrate the construction of 
ranges, field patterns, and procedures 
followed in various flight problems. 

10-channel 

Radiotelephone 

An elaborate radio telephone trans- 


for use by airlines and large private 
planes has recently been put on the 
market by Western Electric. The 
transmitter, Type 27A, has a maxi- 
mum power output of 125 watts, on 

front 2,000 to 15,000 kc. The weight 
is slightly over 60 lb., the dimen- 
sions approximately 17x17x12 in. 
Modulation is possible with CW, 
MCW, phone or facsimile. The re- 
ceiver, Model 29A. covers the same 
tuning range, provides 300 milliwatts 
output in the audio channel, and 
weighs 18.3 lb. The transmitter and 
receiver are controlled simultaneously 
from a small switching panel mounted 
on the plane's instrument board. Elec- 
trical bandswitching, controlled by a 
knob on this panel, gives the operator 
control of any of tile ten pre-tuned 
frequencies. Another dial selects the 
type of modulation. Individual con- 
denser combinations for matching the 
transmitter output to various types of 

also provided. 
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Tbit Bruiting Model If 4 fill' litre 


QPEED— and more speed! That's what 
O today's fast pace demands in aircraft 
production. 

And speed is the reason why Bruning 
Black and White Prints are displacing blue 
prints in the aircraft and allied industries. 

Where blue prints require FIVE sepa- 
rate operations, Bruning Black and White 
Prints require only TWO: exposure and 
development. BW Prints need only a mat- 
ter of seconds for exposure . . . the same for 
developing . . . and the print is then ready 
for use, without washing or drying! 

What's more. BW Prints make possible 
the quantity production of prints in the 
exact si/e of your tracings— through the 
use of BW sheets cut to sire. There is no 


time lost in trimming prints— and no trim- 
ming waste. 

In the plant, BW Prints save time because 
their sharp black lines are easier to read . . . 
easier to check. And many a manufacturer 
has found that Bruning BW Prints, because 
of their special production advantages, 
actually cost less than blue prints! 

A new, FREE book, "New Light on 
Prints" tells the whole story of the BW 
Direct Printing Process . . . shows exactly 
how BW Prints speed production while 
saving money for their users. Send today 
for your free copy! 

CHARLES BRUNING CO., INC. 

100 Reade Street, New York 


BRUNING Suux 1&97 

SPEEDS — SIMPLIFIES — AND PROTECTS A NATION'S DRAFTING 


NEW WINGS For Your Production! 
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Coast Guard Celebrates Anniversary 










N.A.A. Denver Congress 

Delegates to the Denver Air 
Congress left the three day 
meeting on July 10 with the 


ruling N.A.A. Some 400 dele- 
gates and guests attended the 
meetings, which were run as a 
real discussion forum with no 
set speeches except during the 
banquets. 

N.A.A. officials were highly 
gratified that such important 
aviation figures as President 
W. A. Patterson of United Air 
Lines and Robert H. Hinckley, 
new Assistant Secretary of 
Commerce, should have used the 
congress as a medium for pre- 
senting their views. In a fiery 
speech. President Patterson 
criticised C.A.A. for inefficiency 
and delays. On the last night of 
the meetings, Mr. Hinckley 
strongly defended C.A.A. and 
handled a tense situation with 
considerable tact. 

Other high lights of the meet- 
ings were two speeches broad- 
cast from Washington espe- 
cially to N.A.A. delegates by 
Gen. George C. Marshall 

by Admiral Harold R. S‘ 

These talks tied in well with the 
national defense theme which 
prevailed throughout the meet- 
ings. Delegates from all parts 
of the United States dedicated 
their local chapters to one pur- 
pose: usefulness to U. S. avia- 


S.A.E. Banner Year 

The Southern California Sec- 
tion of the Society of Automo- 
tive Engineers has just c 
pleted a record 1839-40 yeai 
far as its aviation activities 
concerned. Under the chair- 
manship of Ellis W. Templin, 
the society has held a record 
number of aviation meetings, 
attracted record crowds 
throughout the program 
meetings, and has signed u _ 
record volume of new members 
from among the aircraft engi- 
neers of Southern California. 

No Federal Plants Yet 

Washington (Aviation Bu- 
reau) : Former Ass't. Secretary 
of War Johnson’s statement 
that the government doesn't 
plan to build aircraft plants is 
taken here to mean that private 
industry will be given a reasi 
able chance to do the job — i 
that government plants have 
been definitely ruled out. Prime 
immediate aim, of course, 
to get a horde of Chamber of 
Commerce executives, all de- 
manding plants for their towns 
off the necks of the Army and 
Defense Commission. 

Straight federal financing of 
plant is likely to come back ii 
the picture if the machinery 


finance expansion now being set 
up breaks down, if exoansion 
doesn't go fast enough to suit 
the Defense Commission, or if 
the Administration decides 
really to go ahead on its fre- 
quently proclaimed objective of 
ilo-centralizing the industry; of- 
ficials admit that if a private 
manufacturer builds a plant 
they can’t tell him where to 


Airport Legislation 

The airport expansion pro- 
gram is expected to receive 
further consideration by Con- 
gress when the Senate Com- 
merce Committee reopens hear- 
ings on a revised draft of the 
McCarran bill. 

The new bill would continue 
the present system of using 
WPA labor and funds, under 
supervision of the CAA Admin- 
istrator who would be provided 
$25,000,001) to administer the 
program and supplement WPA 
allotments for airport projects. 
Although no more than 2 per- 
cent of the total appropriation 
could be spent on any one air- 
port. the Administrator could 
pay as much as 75 percent of 
the total cost, or add enough 
extra to WPA's contribution to 
bring federal participation up 
to 90 percent. These limita- 
tions, however, would not apply 
to projects certified by War or 
Navy as vital to defense. 

Also, the new bill allows lo- 
calities to deal directly with 
CAA rather than, as in the 
first bill, through a state avia- 
tion agency. 

Meanwhile, CAA announced 
an increase since January first 
by 204 to 2,655 in the total num- 
ber of airports, landing fields 
and seaplane bases in the U. S. 


Warning Demanded 
On High Structures 

Before you can put up a flag- 
pole down by the airport you've 
got to tell the CAA about it. 
Acting under newly granted au- 
thority, CAA now requires that 
it be notified when any struc- 
ture is erected within 3 miles 
of an airfield to a height 
greater than a fiftieth of the 
distance from the field. The 
authority has no power to do 
anything about the structure, 
but it wants to know where it 
is — so it can tell pilots — and 
will take you for $500 if you 
don't comply. A letter to CAA 
in Washington telling when, 
where, and how high is all that 
is needed. The new rule only 
applies if the airfield is within 
10 miles of a civil airway and 
either is equipped for night 
operation or has a building and 
a 2,000’-ft. runway. 
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Two Billions for 19,000 Planes 

Army Gets 15,000; Navy Gets 4,000 


Washington (Aviation Bu- 
reau) — T he largest single ap- 
propriation for aircraft in the 
country's history — over two 
billion dollars — was thrown into 
the legislative machinery as 
Congress returned from recess 
confident that overwhelming 
popular approval would support 
almost unanimous action on the 
President's request to build up 
the combat air forces to 25,000 
planes. 

Almost one-half, or $2,023,- 
402,304, of the latest request 
of $4,848,171,957 for additional 
national defense supplies is ear- 
marked for 19,000 new air- 
planes, complete with spare 
parts, modern equipment and 
accessories. The Army will get 
15,000 of these planes, the Navy 
the remaining 4,000. 

A great part of the appro- 
priation, however, is repre- 
sented by contractual author- 
ity extended to the Army and 
Navy rather than by direct 
cash outlay. Thus, the Air 
Corps is allotted $520,802,304 
in cash, plus $1,002,600,000 in 

contract authority, the Navy's 
Bureau of Aeronautics $125.- 


000,000 and $375,000,000 con- 
tract authority. 

Another $325,000,000, half in 
cash and half in contract au- 
thority is set aside for the 
Army for use in expediting pro- 
duction for national defense. 
With this sum, the Army may 
purchase equipment or sup- 
plies, erect plants, acquire land, 
furnish government-owned fa- 
cilities to private plants, train 
civilian employees, or do any- 
thing else to speed up the de- 
fense program which the Na- 
tional Defense Commission or 
the President may consider nec- 

In addition, the bill provides 
large sums to continue air base 
development and begin con- 
struction under the latest Naval 
expansion bill — the third of the 

surface fleet by 70 percent (in- 
cluding a total of twenty air- 
craft carriers) and raises the 
Naval air force from 10,000 to 
15,000 planes. The President 


n emergency a 


should a 
This is the same Congress 
which only five months ago re- 
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military plane in the world, Lockheed 
ion be joining our pursuit squadrons. 
Isons, this ship can attain speeds of 
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fused the Army all bul 
planes ! 

Development of lighter-t 
aircraft gained impetus under 
Edison, who announced before 
resigning that the Navy would 
build blimps for coastal patrol 
and a rigid airship for experi- 
mental purposes, as well as co- 
operate with other agencies in 
developing commercial airships, 

A vital phase of national de- 
fense, ignored for years by 
Congress despite Army and 
Navy pleadings, has still to be 
developed to full strength. That 
is expedition and expansion of 
the air base program in Alaska, 
a project expected to show start- 
ling growth in the near future. 
Reports that Russia is estab- 
lishing a large military base 
nearby Kamchatka Peninsula 
Siberia arc bringing the shocked 
realization that this 
prove a first port of 
an enemy force unless defenses 
here are reinforced. 

Alaskan Air Power 

The importance of the 
Alaskan air bases in the 
tional defense program 
stressed by the announcement 
that Russia is believed to be 
building a large military estab- 
lishment on the Kamchatka 
Peninsula in Siberia. The Navy 
bases, having an eventual cost 
of some 112 million dollars, 
just being started, although 
there has been some preliminary 
construction at Kodiak which 
has formed a temporary 
base for patrol planes, 
the Unalaska base, the Navy 
plans to expend within the next 
year at least $3,500,000. The 
time given for the completion 
of the project is 24 months. 

The Army air bases, built to 
cover the interior and to back 
up the Navy posts, are to be 
situated at Anchorage and 
Fairbanks. The largest of these 
Army depots will be the one 
at Anchorage. At the present 
time, most operations in the 


| Alaska area ore of a temporary 
I type and it is too early to ven- 

j gram or of the money to be 
J spent. Much of the program 
is in process of incubation. 
With the return of General Arn- 
old from his present inspection 
of the bases, something should 
be forthcoming. The General 
recently said we are trying to 
do in two years what Germany 


Test Pilot’s View of War 

Marshall Headle. Lockheed's 
chief test pilot, recently made a 
Clipper hop to 


Europe, stopping o' 
weeks in France between May 
10 and June 30. After viewing 
the Blitzkreig at close range, 
Headle came home convinced 
that Germany had already won 
this war and that the United 
States had better be preparing 
for the next one. He thought 
there was no adequate defense 
at this time against dive bomb- 
er attacks or against low fly- 
ing bombing attacks against 
ships at sea. Headle found 
it hard to be too positive about 
many features of the French 
campaign, due to the confusion 
that existed and the lack of 
official sources of information, 
but it was his opinion that both 
sides had had about equal losses. 
Airplane replacement require- 
ments, he thought, would run 
about 100 percent every fifteen 
days, and an average of three 
crews per plane needed to keep 
the flying equipment operating 
at full efficiency. He suggested 
that we might experiment with 
putting pilots in prone position 
for dive bombing. As one pilot 
to another it sounds as though 
it would take some doing — head 
rests, chin rests, special vision 
windows and all that — but it 
would solve the problem of 
pull-out blackouts, and it might 
greatly extend the human capa- 
bilities in all sorts of aerial 
combat n 



Follow the lead of wise flyers- 
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STANDARD OIL COMPANY OF CALIFORNIA 


The Correct Nut 


FOR EACH AIRCRAFT FASTENING 

. . . an d every one embodying 
the proven Elastic Stop principle 

met with a specially developed Elastic Stop Safety Nut. 
Now, more than 700 types and sizes are available... 

hard service, by holding bolt and nut threads 
Proof of Elastic Stop Nut effectiveness is 

Write for this 56-page Catalog 

ELASTIC STOP NUT CORPORATION 

VAUXHALL Roao • UNION, NEW JERSEY 
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MANEUVERABILITY 
ON THE WATER 

The advantage of Reverse Pitch propellers on 
multi-engined seaplanes has been demonstrated 
by the exceplional performance obtained in tests 
by the U. S. Navy. This unique Curtiss feature 
facilitates surface operations in restricted areas, 
permitting complete turns to be executed in less 
than twice the wing-span. Normally difficult 
approaches can be quickly negotiated under 
unfavorable current and wind conditions, even to 
backing against the wind. 

Reverse Pitch is readily adaptable to the Curtiss 
Electric design and strongly illustrates the wide 


‘tyse 


utility range of the Curtiss principle. Another 
"Curtiss First,” it is symbolic of the same engineer- 
ing leadership which pioneered Feathering, Four 
Bladed Propellers, Blade Shank CufFs and many 
other developments. 

CURTISS PROPELLER DIVISION 

Curliss-Wright Corporation 

CLIFTON NEW JERSEY 


CURTISS PROPELLERS 
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FAFNIR 

THE BALANCED LINE — MOST COMPLETE IN AMERICA 
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EXPERIENCE . . . 

Foundation of Outstanding Quality 

• In manufacturing highly specialized precision products, such as 
New Departure ball bearings, there is no short cut to the knowledge 
and skill gained by long experience. The superiority of the methods, 
materials and the products resulting from New Departure's fifty years of 
manufacturing experience is recognized wherever bearings are used. 
New Departure, Division of General Motors, Bristol, Connecticut. 



NEW DEPARTURE 

THE FORGED STEEL BEARING 


ENGINEERING 
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Huw to pick a perfect set of teeth 



Every day... two MORE Fairchild Trainers 


Fairchild Aircraft is now producing two M-62 Trainers for the U. S. Army Air Corps 


every day. Every production executive, every engineer, every man in this organization 


fully senses the importance of his efforts in meeting the pressing emergency of national 



defense. Before many months, this accelerated tempo of production, duplicated in all 


other efficient divisions of the aircraft industry, will result in an air force second to 
none in competency of its man-power and quality of its materiel. 


FAIRCHILD 



Division of Fairchild Engine & Airplane Corporation 
Hagerstown , Maryland . . . Cable Address “ Faireraft " 
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T HIS Ranger expert can’t tell you much about your new set of store- 
teeth, but he’s a demon when it comes to judging the precision and 
quality of gear teeth. Making use of the most scientific equipment 
available to modern industry for the testing of gears, he can check concen- 
tricity as well as backlash to .0005 of an inch! Every tooth in every gear 
used in every Ranger engine is subject to this rigid inspection. No bail 
tooth can escape the microscopic eye of this instrument, and accordingly no 
bad gear can possibly make its way into the assembly of a Ranger engine. 

For, in addition to the thorough and varied inspection of all gears and 
other forgings after fabrication, Ranger maintains complete control over the 
quality of these parts during fabrication. Before any lot of forged parts is 
released for final machining, the maker must first satisfy Ranger that every 
Ranger specification has been met! 

Because Ranger takes nothing for granted about quality and precision, 
pilots in all branches of civil and service aviation have learned to place com- 
plete confidence in the dependability of its products. 


RANGER 

AIRCRAFT ENGINES 

farimngdale, (umi Island, V V. 

Ill VISION OF FAIRCHILD ENGINE AND 
AIRI’LANE CORPORATION 
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FASTER, VIBRATION-PROOF ASSEMBLY 


The greatest need in the aircraft program is 
Speed! And the fastest method on 1940 assem- 
bly lines is the SPEED NUT System. 

SPEED NUTS also afford a vibration-proof 
assembly with a double-locking spring tension 
grip that holds forever tight. One feather-weight 
SPEED NUT generally takes the place of two or 
more parts. 


SPEED NUTS are manufactured of spring steel 
properly heat treated. Made in over 500 shapes 
and sizes, for most standard sizes of machine 
screws, sheet metal screws, rivets, metal and 
plastic studs. 

May we ask for full details on your assembly 
problem? Samples and engineering data will be 
forwarded immediately. 


Tinnerman Products, Inc. 




OVER 900 MILLION ALREADY USED-OVER 500 SHAPES AND SIZES 


ii ■ 
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SAFETY^ CHUTE 

"The World's Fastest Opening Parachute" 

SWITLIK PARACHUTE & EQUIPMENT CO. 

LALOR & HANCOCK STS., TRENTON, N. J. 


II 


WEST COAST DISTRIBUTOR: 

AIRCRAFT INDUSTRIES, CORP.. GLENDALE. CALIF. 


Packard Motor Co. is about to 
enter upon the manufacture of 
aircraft engines, having ac- 
cepted an offer to make 3,000 
Rolls Royce airplane motors for 
the United States Government 
and 6,000 for Great Britain. 
Both the Ford and Chrysler 
companies had previously de- 
clined to take the order. The 
RFC lending agency is expected 
to advance Packard the $30,- 
000,000 required for plant ex- 
pansion to carry out the con- 
tract. Packard plans to have a 
plant tooled for production in 
about ten months, starting at 
the rate of twenty engines a 
month and reaching 840 a 
month at the end of fifteen 
months. 


American Airlines has ar- 
ranged a 5 year-$2,250,000 loan 
with a group of banks, the pro- 
ceeds to supply 75 percent of 
the purchase price of twenty- 
six Douglas transports. 

Unfilled orders of Menasco Manu- 

a new high figure of $2, 192, 636 
as of June 30th according to 
A. E. Shelton, president. This 
represents an increase of $750,- 
000 in a thirty day period, the 
bulk of the new business con- 
sisting of orders for the new 
Menasco D-4 125 h.p. trainer 
engine and spare parts for the 
Canadian government. In- 
cluded in the total backlog is 
$1,482,770 for sub-contract ma- 
chine work for other aircraft 
companies. Delivery on the 
Canadian order is to start in 
August and will reach a rate 
of 25 engines per month maxi- 
mum in October, by which time 
the company will be located in 
its new Burbank factory. The 
new plant is being tooled for a 
production of four engines per 

Tho fact, that the Civil Aero- 
nautics Board has granted you 
the right to run an air service 
over a particular route isn't 
worth money to you. At least 
that’s what the Board decided 
when it turned down Transcon- 
tinental and Western’s applica- 
tion to buy out Marquette Air- 
lines. Marquette flies a 566- 
mile route covering the De- 
troit-Toledo-Dayton-Cincinnati- 
St. Louis sector, and TWA 
wanted the route $350,000 

CAB agreed that the area 
rated better service than Mar- 
quette could provide, and that 
TWA would provide. But Mar- 
quette’s equipment admittedly 
isn’t worth much over $30,000, 
and it seemed obvious TWA was 
really buying a certificate of 
convenience and necessity. This 
kind of deal is, not in the pub- 
lic interest, CAB thought. 


Backlog of Aircraft Accessories 
Corp., Glendale, Calif., hydrau- 
lic parts manufacturer, has in- 

of employees to 209, according 
to announcement of Ted Lynn, 
president. The increase in back- 
log has occurred despite a re- 
cent 20 percent increase in de- 
livery rate. Application to list 
108,500 additional shares of its 
50-cent par value Class A capi- 
tal stock by Aircraft Acces- 
sories Corp., has been approved 
by the Los Angeles Stock Ex- 
change. The additional stock 
will be offered to stockholders 
by means of transferable 
rights at the rate of one share 
for $2 to each two shares of 
Class A or B stock held as of 
July 24, 1940. Proceeds from 
the sale of the additional stock 
will be used in plant expansion 
and the purchase of additional 
machinery. 

Here and There . . . Grumman 
booked $4,600,000 in new busi- 
ness in the June quarter while 
deliveries totaled $1,317,000 . . . 
Col. Roger Williams, transat- 
lantic flyer, has formed the 
I ViUiama Aircraft Corp.; will 
build a plant at Toledo and al- 
ready has contracts to make 
airplane parts . . . Taylorcraft 
produced 254 planes in the first 
five months of 1940 . . . North- 
nip Aircraft has facilities for 
building fifty single-seat planes 
a month at its Hawthorne, 
Calif., plant . . . Recent Canad- 
ian Colonial Airways 60,000 
share stock offering was over- 
subscribed . . . Wright Aero- 
nautical has purchased thirty 
city lots adjoining its Paterson, 
N. J. factory . . . Chicago & 
Southern Air Lines has issued 

45.000 shares of common stock 

for sale at $7.50 a share through 
a New York banking syndicate 
... To meet increased aircraft 
production orders, Edo Air- 
craft Corp., is planning a $125,- 
000 addition to its Long Island 
plant . . . Howard Hughes, 

through Hughes Tool Co., has 
acquired 153,700 shares of 
TWA. bringing his holdings 
to 325,000 shares or almost 35 

standing . . . Payrolls of Doug- 
las Aircraft up through May 
of this year were above $10,- 
000,000, as compared with $14,- 

290.000 in all of 1939 . . . 
Curtiss-Wright is reported turn- 
ing out five fighting planes a 
day . . . June sales of Beech 
Aircraft totaled $364,000 while 
orders on hand will absorb 
present production facilities for 
a whole year . . . Fairchild 
Aviation will pay a 254 dividend 
on August 9 to stock of record 
July 26 . . . Aero Supply Mfg. 
Co. paid a 254 dividend on July 
15 . . . Luscombe Airplane Corp. 
recently turned out 25 planes 
in one working week. 
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Air Corps Training 

( Continued from page 41) 


During his 35 weeks of instruction, 
a pilot lias received his first instruc- 
tion in the small, slow primary train- 
ers. The second stage is in the faster, 
heavier basic trainers. The third 
stage is given in advanced training 
planes. He is now ready for the final 
step up to the modern airplanes now 
being delivered. This step is given 
in several fields for specialized train- 
ing. The pursuit training field will 
be at Selma, Ala., with a gunnery 
base at Eglin Field, Fla. Bombard- 
ment Schools will be located at Ell- 
ington Field, near Houston, and at 
Barksdale Field, near Shreveport. 

A pilot does not get all his training 
in the air. In his 35 weeks of in- 
struction lie has spent at least 290 
hours in ground classes in the follow- 

military training, indoctrination and 
familiarization, airplane and engine 
maintenance, signal communications, 
armament, instruments. Link trainer, 
meteorology, navigation, chemical 

After he is assigned to a squadron, 
a pilot continues his training, whether 
it is pursuit, bombardment or recon- 
naisance. He flies about 250 hours a 
year, which is divided according to 
the type of squadron he is with. 
All pilots must do about 10 percent of 
their flying at night, with a specified 
amount of cross-country, formation, 
high altitude and instrument flying. 


We are now preparing to train 
some 1,200 bombardiers and navi- 
gators annually. Modern fighting has 
shown the need for additional crew 
members who are thoroughly trained 
as part of the combat force. Skillful 
bombardiers and dependable aerial 
navigators cannot be turned out over 
night. They must go through an ex- 
tended period of training. 

It is probable that some of these 
men will be drawn from the ranks of 
flying cadets. As men go through 
their flight training, a certain number 
are not graduated from one stage to 
the next. While some of these men 
do not meet the Army’s high stand- 
ards for pilots, they have the qualifi- 
cations for excellent bombardiers or 
navigators. They are far too valuable 
to be sent home, and many will be 
given an opportunity to qualify in the 
Air Corps in our combat crews. 


Civilian Pitot Training 

We are receiving many inquiries 
these days as to the relationship be- 
tween the training program offered by 
the Civil Aeronautics Board and that 
of the Air Corps. General Arnold 
representing the Air Corps, and Ad- 
miral Towers representing the Bureau 
of Aeronautics, had numerous con- 
ferences with Mr. Hinckley while the 
C.P.T. program was being set up. We 
have watched its progress for the past 
year. The Air Corps believes it is 
doing a valuable service in making 
America air minded and in providing 
a reservoir of pilot material. 

There is no implied promise that 
the Air Corps will accept any of these 
young men for its pilot training pro- 
gram, Nor, on the other hand, docs 
the C.P.T. student make any promises 
that he will apply for our service. But 
from our study of the type of young 
men now learning to fly in colleges 
throughout the country we believe 
that many of them have the physical 
and mental qualifications that we are 
looking for in our flying cadets. The 
Air Corps hopes that it will receive 
many applications from such young 

The United States has the greatest 
reservoir of potential pilots in the 
world. Our American method of liv- 
ing, with its emphasis on good health, 
out-door activity and independent 
thinking has developed a generation 
of healthy, well-coordinated vnnng 
men. We find them in every corner 
of the country. Because of their 
numbers and their patriotism, there 
is no thought or need of lowering our 
standards. 


Although the pilot training pro- 
gram has received most of the news- 
paper publicity, the Air Corps knows 
that its training program for me- 
chanics is of equal importance. Our 
airplanes must be ready to fly at a 
moment’s notice, and in all kinds of 
climates and weather. As any pilot 
will testify, Air Corps mechanics 
make up one of the most important 
elements in our flying teams. 

Formerly mechanics’ training was 
given at Chanute Field, Lowry Field, 
the Air Corps depots, or in the squad- 
rons. During the past year we have 
enlisted in the Air Corps about 25,000 
additional men who are now learning 
to be mechanics and technicians. This 
expansion has brought a need for new 
training methods. 

In addition to enlarging facilities 
at Chanute Field, and Lowry Field, 
we have established a training school 
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at Scott Field, III. Even these en- 
largements were not sufficient, and 
Air Corps has been using the facili- 
ties of seven privately-owned aviation 
schools since July 1, 1939, and other 
schools will soon be added. 


The Navy Expands 

(Continued from page 39) 


Planes and personnel do not com- 
plete an aircraft program. Properly 
equipped and properly located air 
bases are a vital part in our program. 
In addition to improving all existing 
Naval air stations, funds have been 
voted for building the balance of the 
stations recommended by the Hepburn 
Board, with the one exception of the 
station at Guam. 

When this development program has 
been completed, the Bureau of Aero- 
nautics will have facilities at Norfolk, 
Va.; San Juan, P. R. ; Coco Solo, 
Canal Zone; Seattle, Wash.; Kodiak, 
Alaska ; Unalaska, Alaska ; Pearl Har- 
bor, T. H. ; San Diego, Calif. ; Midway 
Island; Wake Island; Johnson Island; 
Quonsctt Point, R. I.; Quantico, Va.; 
Quantanamo, Cuba; Charlotte Amalie, 
V. I.; Alameda, Calif.; Tongue Point, 
Ore.; Key West, Fla.; Cape May, 
N. J. ; Lakehurst, N. J. ; Sitka, Alaska. 

The study of a map on which these 
21 liases are plotted shows how stra- 
tegically they are located. Beginning 
with the three Alaskan bases, the 
Navy will have facilities at four other 
points on our West Coast, a base at 
the Canal Zone, and other stations 
situated in the islands off our South- 
east Coast, and along the East Coast. 
In addition, we have strong positions 
on several of our Pacific islands. 

A great deal of attention has been 
given to the location of the new bases. 
They are being equipped on the basis 
of many years of experience in naval 
aircraft operation. The bases will be 
furnished with types of airplanes best 
suited to the individual needs of the 
location. As funds for a substantial 
number of long-range patrol bombers 
are now approved, it is expected that 
this valuable addition to the fleet will 
be a part of the planes furnished to 
each station. 

With the finest kind of planes 
available, and with a large force of 
well-trained pilots and enlisted men, 
the Bureau of Aeronautics feels con- 
fident that it can do its share in na- 
tional defense. 



Each clay sees more and more Vultee Valiant 
Basic Trainers rolling off the production line 
and on the way to their work in the sky. Built 
for the United States Army Air Corps and des- 
ignated the model BT-13, these airplanes are 
used in training pilots for our nation’s air 
force. Like the Vanguard Pursuits, V-12 


Attack Bombers and other Vultee military 
airplanes, the Valiants are a product of a 
carefully planned straight-line production sys- 
tem. With a new expansion program already 
well under way, the Vultee organization is 
working at full capacity to help meet our 
country’s national defense requirements. 



VALIANT 



NOW IN QUANTITY PRODUCTION 



Sub-Contracting 

(Continued from page 51) 


their employ sufficient skilled workers 
(die and tool makers, expert machin- 
ists, etc.) to care for a larger number 
of machine operators or bench work- 
ers than currently employed. In such 
cases, the increase in output incident 
to taking on aircraft work requires the 
employment of semi-skilled types 
rather than the highly skilled men 
where the greatest shortages exist. 

A similar investigation of idle plant 
facilities is included. It brings to 
light vacant floor space or buildings 
and uncovers the manufacturers will- 
ingness to expand by the establish- 
ment of a new department to produce 
aviation material. Often, manufac- 
turing companies are seeking new 
products of sufficient promise to jus- 
tify the re-equipment of unused space. 
Where the character of raw material 
processed, the labor employed, and the 
product made indicate the probability 
that the manufacturer can success- 
fully produce some aviation part or 
accessory, he should be encouraged to 
so utilize his plant facilities. 

Throughout the collection of this in- 
formation, the staff of the Connecticut 
Commission was impressed with the 
importance of encouraging only those 
manufacturing concerns to enter the 
making of aviation material which 
were fundamentally suited to doing so 
successfully. In the case of each 
Connecticut manufacturer with whom 
the Commission made contact, the ut- 
most honesty was exercised by the 
Commission staff in forming an opin- 
ion as to what the manufacturer 
might do for the aviation industry 
satisfactorily. In addition, each man- 
ufacturer was told that the aircraft 
industry would have to invest a sub- 
stantial amount of time and effort in 
teaching his personnel aviation's par- 
ticular requirements of precision and 
care. It was emphasized that he should 
not undertake the production of avi- 
ation material unless he was prepared 
to include it as a permanent part of 
his company's activities. 

It is this conception of the rela- 
tionship between aviation manufactur- 
ers and industrial concerns who must 
supply their requirements that has 
differentiated the work of the Con- 
necticut Aeronautical Development 
Commission from the usual local trade 
association efforts to promote new 
business for its members. 

The procedures of the Connecticut 


Commission were carefully checked 
with the Army Air Corps, with repre- 
sentatives of the Aeronautical Cham- 
ber of Commerce and of the aircraft 
industry. Since the latter part of May 
the procedures and forms used in Con- 
necticut have been adopted by Massa- 
chusetts and Rhode Island, and it is 
reported that the Air Corps has called 
these methods to the attention of other 

Today Connecticut is prepared to 
aid the air defense program fully, due 
to the foresight of its Governor. Its 
manufacturers are largely awake to 
the opportunities and necessities of 
coordination with aviation. Its indus- 
trial resources are being carefully 
analyzed and inventoried against the 
expected increase in demands for vol- 
untary cooperation from aviation. 
Available are the services of the 
Manufacturers Association of Con- 
necticut, the Connecticut Chamber of 
Commerce and the Connecticut De- 
velopment Commission, in addition to 
the Connecticut Aeronautical Devel- 
opment Commission comprised of men 
with practical experience in aviation’s 
problems. 

The work of the Connecticut Aero- 
nautical Development Commission has 
ceased to be a re-employment effort 
based on the closer coordination be- 
tween Connecticut’s diversified manu- 
facturing plants and the growing 
aircraft industry. It has become a 
national asset in preparation for the 
largest military effort ever to be un- 
dertaken by the United States. It is 
a pattern which has been tried, which 
works and which is available to state 
or local bodies — who wish to apply 
these methods to our common prob- 
lem of forwarding the national defense 
in a business-like manner. 


48 acted on, 16 pending. 

Miscellaneous: 35 cases filed, 24 
acted on, 11 pending. 

Total number of cases which have 
actually been docketed: 401. 

Total number closed: 149. 

Total cases pending : 252. 


The first report of the Enforcement 
Section was dated from March 1, 

1939, to March 1, 1940, which was 
the first full-year period during which 
the current procedure was in use. 
During this time there were 1,124 
violations reported and the number 
of actions taken was 846. Actions 
taken were less than the violations 
partly because a large number of 
violation reports contained numerous 
violations against one person. Yet 
only one action might be taken in 

A total of 958 violations were re- 
ceived against pilots. Of these, student 
pilots had 196, solo pilots 107, private 
pilots 230, limited commercial pilots 
48, commercial pilots 199, airline 
pilots 25, and uncertificated airmen 
153. Private pilots had the most viola- 
tions, but were followed by commer- 
cial, student and uncertificated. 

Violations by other individuals than 
civilian pilots totaled 166, which break 
down as follows: mechanics 34, air- 
craft owners 97. parachute riggers 3, 
dispatchers 6, manufacturers 2, air 
carriers 12. repair stations 2, schools 
6, army pilots 4. 

Of the 846 cases in which action 
was taken. 180 carried civil penalties. 

In the four months subsequent to 
the above report, and ending June 30, 

1940. the Enforcement Section re- 
ceived 249 violation reports and re- 
viewed 347 cases. 


C.A.A. 

(Continued from page 58) 


10 amended certificates have been 
issued and 6 have been denied. Cases 
still pending: 30. 

Foreign permits : 9 applications 
have been filed, 2 have been issued and 
7 are still pending. 

Rate decisions: 27 filed, 12 acted on, 
15 still pending. 

Rates for carriage of persons and 
property: 2 filed, 1 acted on, 1 pend- 

Xon-stop service: 1 case filed and 

Airport changes : 2 filed, 2 closed. 

Interlocking relationships: 64 filed, 


Rolls-Royce Merlin 

(Continued from page 64) 


would have to employ 14,000 addi- 
tional skilled craftsmen to build 9,000 
Merlins by mass production methods. 
As it is improbable that these engines 
would begin to come off the assembly 
lines in any quantities much before 
1942 and we would then have to take 
the last 3,000 of the 9,000 engines, the 
question arises: “Will present-day 
Rolls-Royce Merlins be sufficiently 
up-to-date when we get them for the 
high-performance warplanes required 
for our National Defense during the 
years 1942 to 1945?" 




Every item pictured left represents unnec- 
essarily wasted time — hours which can be 
saved using Phillips Screws. 

Phillips Screws shorten hours spent in screw 
driving, and speed delivery of your products 
by eliminating: 

need for drilling pilot holes 
need for a helper to steady the work 
slow driving with hand drivers 
crooked screws or split heads 
accidents caused by slipping drivers 
delays caused by broken drivers a 
Sj. refinishing screw driver scars 
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PHILLIPS SCREWS SAVE AN AVERAGE 
OF 50% IN ASSEMBLY TIME. 


DRIVING OLD-FASHIONED SCREWS 
WASTES TIME. 


Twice as many hands are needed with 
old-fashioned screw driving as with 
PHILLIPS RECESSED HEAD SCREW shown at right. 
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RECESSED HEAD SCREWS... 






By Bendix — the name that symbolizes dependability in Aviation Radio . . . Since 1938, 
Bendix has delivered over 2600 visual indicating radio compasses to satisfied customers 
throughout the world — customers who today are the best Bendix salesmen. To these 
time-tested designs Bendix now adds automatic direction finding — continuous visual indi- 
cation of accurate unidirectional bearings. Silent and dependable, thoroughly engineered — 
rigorously tested, the Bendix MN-31 Automatic Radio Compass ably upholds the enviable 
reputation of Bendix Radio in the field of Aviation. Available with frequency ranges to 
meet varied requirements. Detailed information available on request. 


RADIO CORPORATION 

BALTIMORE, MARYLAND, U. S. A. CABLE ADDRESS: BENRAD 

BENDIX— STANDARD FOR THE AVIATION INDUSTRY 







Plant Location 

(Continued from page 55) 


fectivc bomb load depends on the dis- 
tance of the target from the take-off 
points of the attackers. For this 
reason, a plant located in the geo- 
graphical center of the United States 
would be ideal at the present time, if 
we envisage attacks only by aircraft 
launched from carriers. However, 

for their moral effect, for there are 
not sufficient carriers in the world 
right now to carry out an effective 
and dangerous attack on the industrial 
life in any part of the United States. 
This can be readily seen from the fact 
that only about 40,000 lb. of bombs 
can be carried at one time by the air- 
planes from a carrier for an attack 
against a target only a short distance 
away. And, since carriers are par- 
ticularly vulnerable to concentrated air 
attack themselves, they could not re- 
main to launch more than one flight. 

But what of the next ten years ? We 
are told that it is even now technically 
feasible to build land-based planes cap- 
able of flying with bomb loads 4,000 
miles to a target, and returning to 
their bases. It is conceivable that an 
economically powerful foreign nation 
or coalition might build a fleet of such 
planes for use against this country. 
Assuming such a possibility, what part 



Since we must look at least ten 
years ahead, we cannot limit ourselves 
to possible sources of attack from 
Europe alone. We must assume the 
possibility of attack from bases estab- 
lished in Canada, South America, the 
Azores, Alaska, West Indies, and even 
Hawaii and Mexico. 

Surprisingly enough, study of a map 
on which bombing distances are 
plotted indicates that areas in the 
central states are nearer several pos- 
sible sources of attack than areas on 
the two sea coasts. Furthermore, Illi- 
nois is less than 4,000 miles from five 
logical sources of attack, while New 
England also is 4,000 miles or less 
from five logical sources of attack. 

It is also pertinent to note that for 
the central states, the avenues of at- 
tack from Canada and South America 
are unguarded by any mountain 
ranges, the routes being along river 
valleys and low land. 


appear that location with respect to 
sources of attack is a relatively minor 
factor, there being the possibility that 

might soon prove to be particularly 
vulnerable. 

Protection against invasion by 
ground forces is a problem of strategy 
somewhat similar to that of protection 
against invasion by air forces. 
Probable points of invasion are widely 
separated, and a location in the cen- 
tral states might be just as vulnerable 
from an invasion standpoint as a lo- 
cation in certain coastal states. If a 
powerful enemy force laid siege to the 
United States, final attacks would 
probably be made either from the 
north through the Great Lakes or 
from the south through the Mississippi 
River. The three invasions which his- 
tory records were from Canada, New 
Orleans, and Chesapeake Bay. The 
latter attack was of a punitive nature 
and had no real strategic meaning. 



A final step to take for local pro- 
tection in case of serious threat of 
aerial attack at any particular loca- 
tion, would be to go under the ground. 
Bombproof shelters could provide ade- 
quate protection for personnel and 
vital machinery, without disrupting 
the industry by moving to a spot hun- 
dreds or thousands of miles away 
where safety might be only temporary. 
Not only would the actual cost of 
moving down under the ground be 
less than a long horizontal movement, 
but there would be far less danger 
of a serious lowering of productive 
capacity due to change in labor supply. 

Of course, moving under the ground 
would be a measure taken only as a 
great national emergency approached, 
but it could be done on much shorter 
notice than could a move to a location 
a long way off, provided the plant 
site was suitable for excavation. 

The two factors of II b and II c, 
isolation and concentration, are mu- 
tually antagonistic. Isolation implies 
separation of each productive facility 
in widely separated areas all over the 
United States. In this case, the 
enemy would have to disperse its 
forces in attacking each one of its 
targets, and would find difficulty in 
locating many of the targets due to 
lack of navigational skill on the part 
of many of the pilots. The opposite 
plan of concentrating a number of 
productive facilities together would 
enable easier location of the general 


target by the enemy, but at the same 
time would provide the defenders an 
opportunity to organize a properly 
effective, defense. Only where a 

ganized in a concentrated defensive 
zone can an effective anti-aircraft fire 
he produced against enemy raiders. 
The same is true of protection by pur- 
suit aviation; only when pursuit avi- 
ation can be organized in relatively 
large numbers can its full effective- 
ness be applied. 

There is a parallel to the above 
dilemma of isolation versus concen- 
tration in the experience during the 
war in combatting the submarine 
campaign against merchant ships. It 
was not until 1917 that the proponents 
of the convoy system were heeded, 
after losses under the isolated ship 
system had reached staggering pro- 
portions. With the convoy system, 
whereby the protective power of the 
destroyers could be effectively em- 
ployed, losses from submarine attack 
dropped to 30 percent of the losses 
under the isolated ship system. 

The principle of the convoy sys- 
tem seems just as strong in protec- 
tion of ground establishments from 
air attack. If important manufactur- 
ing plants were isolated here and 
there over the country, each one could 
have only slight anti-aircraft protec- 
tion, and would be an easy target for 
attack. If, on the other hand, sev- 
eral important plants were gathered 
together under the guard of a coor- 
dinated anti-aircraft defense, air at- 
tack could be made only with danger 
of heavy losses to the attackers. 

Location of a plant in a general 

mean in or near a very large cilv. 

prising hundreds of square miles, in 
New England, Ohio, Illinois, New 



tion of manufacturing establishments 
in many towns and small cities located 
fairly near each other. In such an 
area, one obtains both the benefits of 
dispersion and concentration at the 
same time. A manufacturer may sub- 
contract many of his parts require- 
ments to small machine shops and 
foundries, within close enough dis- 
tance to provide good technical co- 
operation, but separated enough to 
provide dispersion protection. 

Such an industrial area also pro- 
vides flexibility of labor supply. Espe- 
cially in war time, any highly tech- 



M-R-C is proud of its 
part in the develop- 
ment of the modern 
aircraft engine. 

Throughout a quarter 
of a century of progress 
in this industry, M-R-C 
has been a dominating 
factor. 

Today, every import- 
ant aircraft engine 
made in this country 
uses M-R-C bearings in 
the most vital positions. 



nical manufacturing plant would be 
continuously looking for men with 
special skills to solve special produc- 
tion problems. In an area with a 
sparse supply of various types of 
skilled labor, there would be serious 
delays in finding men to fill the spe- 
cial jobs. 


From the above discussion, it is 
impossible to say that any spccific 
location in the United States would 
be ideal from a strategic standpoint. 

If this were a “totalitarian nation'', 
the government mig&t order the plant 
and all its trained ami skilled salaried 
and wage personnel relocated immedi- 
ately in Kansas, thus insuring against 
any prospect in the near future of 
harassment by planes launched from 
naval aircraft carriers. Then, if the 
location proved unsafe ten years from 
now due to establishment in Venezuela 
of a strong enemy air power possessing 
long-range heavy bombers, the plant 
might again be relocated in Oregon. 
Or, if Hawaii were occupied by an 
enemy coalition, the plant might be 
relocated in Pennsylvania, New York 
or New England. 

The nation not being totalitarian, 


and the desirability of any general 
location likely to change with a 
changing international situation any- 
how, the important factors in the loca- 
tion problem become those of local 
protection. In this respect, very large 
cities are definitely undesirable. The 
ideal situation would be a group of 
plants scattered over several square 
miles in a hilly forest, with the area 
heavily defended by anti-aircraft ar- 
tillery and locally based pursuit 
squadrons. 

Adequate water and power supply 
must always be kept in mind. Trans- 
portation facilities must be such that 
if power fails, or if one or two roads 
to a plant are blocked, workers will 
still he able to get to their jobs. 

Since no location is ideal from a 
strategic standpoint, the problem of 
adequate labor supply to fit the indi- 
vidual needs of the plant in question 
is one of the most important to be 
considered. 

When two or more locations have 
approximately the same supply of po- 
tential labor, and also meet the other 
factors listed above, distance from the 
parent plant may be the deciding fac- 
tor. As a general rule, nearness to 
the home plant is an asset. 


Procurement for Defense 

( Continued from page 43) 



of this character are New England, 
the metropolitan area adjacent to, and 
including New York City, Central 
East and the West Coast areas. 

Another classification of labor, im- 
portant particularly to the airframe 
manufacturer, are the learners. These 
are selected generally by means of ap- 
titude tests conducted by the aircraft 
plants or with the cooperation of the 
plants' employment departments. 

In an analysis of certain plants, 
typical of the aircraft industry, direct 
labor represents approximately 67 per- 
cent of the total in the airframe indus- 
try, whereas, for the engine plant, di- 
rect labor represents approximately 65 
percent of the total. 

The average project airframe, un- 
weighted with regard to quantity on 
order, requires 27,666 man-hours to 
fabricate. Of 22 models classed as 
Air Corps project airplanes the range 
is between a maximum of 114,500 and 
a minimum of 1,700 man-hours. 


It is recognized that machine tools 
are the master tools of industry due to 


the fact that they are not only capable 
of making all other machine tools and 
machine parts but also reproducing 
themselves. There are in the country 
about 400 companies making machine 
tools. Those which are exclusively 
machine tool builders number prob- 
ably 200 to 250 individual companies. 
The others are in the main engineer- 
ing concerns, foundries, and machine 
shops that make machine tools. The 
average annual production of the ma- 
chine tools industry for 1935 to 1939 
inclusive approximates $200,000,000, 
whereas the first six months' produc- 
tion for 1940, if continued, will achieve 
an annual rate of twice this figure, in- 
cluding machine tool parts and acces- 

Due to the high concentration of 
machine tool facilities, an additional 
program arises. This business started 
in New England something over a 
century ago, but as the need tor ma- 
chine tools spread to the West the in- 
dustry followed. During the Civil 
War a group of manufacturers of ma- 
chine tools began operating in Cin- 
(Ttirii to page 130) 


Labor Distribution of a Typical 
Engine Manufacturer 



T/tsasionis&sutee/ IN A SOUTH BEND LATHE 




P RECISION is assured in South Bend Lathes by combining fine workman- 
ship with sound machine design. Expert mechanics, skilled by years of 
experience, fit and test each unit with a degree of exactness known only to the 
machine tool builder. 

South Bend Lathes are used in the tool and gauge departments of nation- 
ally known manufacturers for the most exacting classes of precision work. 
They are also used for production operations on interchangeable parts re- 
quiring a high degree of accuracy. Conveniently located controls assure an 
ease of operation which reduces operator fatigue, resulting in a uniformly 
efficient rate of production over a long period of time. 

South Bend Lathes are manufactured in over 65 sizes and types. Popular 
sizes are available for prompt delivery from dealer display stocks in impor- 
tant cities throughout the world. Made in 9", 10", 13", 14V4", and 16" swing, 
in V to 12' bed lengths, in Countershaft and Motor Drives. 


ON DISPLAY IN ALL PRINCIPAL CITIES 


Baltimore, Md. — Girey Machinery & Supply Co. 
Bridgeport, Conn. — A. C. Bisgood 
Buffalo. New York— R.G Neal Company, Inc. 
Cleveland, Ohio — Reynolds Machinery Co. 
Dayton, Ohio — G H. Gosiger Machinery Co. 
Detroit, Mich. — Lee Machinery Company 
Houston.Tex.— Wessendorlf, Nelms & Company 

Milwaukee, Wis.— W. A.Voell Machinery Co. 


Newark, N.J.—J. R. Edwards Machinery Co. 
New York, N. Y. — A. C. Colby Machinery Co. 
Philadelphia, Pa. — W. B. Rapp, Machinery 
Pittsburgh, Pa. — Tranter Manufacturing Co. 
Portland, Ore.— Portland Machinery Company 
Providence, R. I. — Geo. T. Reynolds & Son 
Rochester, New York — Ogden R. Adams 
St. Paul, Minn.— Robinson, Cary & Sands Co. 
San Francisco, Cal. — Moore Machinery Co. 
York, Pa.— York Machinery & Supply Company 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS SINCE 1906 ISO E. Madison St., South Bend, Ind., U.S.A. 






Jack- of- all-trade days 



KEEPING PACE 


.... we called them twenty-five years ago, when 
pilots "flew by the seat of their pants". 

They checked their own control cords — and knew 
the name Roebling as standard equipment. 

And today, too, despite the astonishing change 
in both men and materials, and with specifica- 
tions of the Aviation Industry becoming increas- 
ingly severe, pilots still regard the Roebling name 
as assurance of utmost dependability, and they 
find the majority of the nation's planes are rigged 
with Roebling Control Cord. 

JOHN A. ROEBLING'S SONS CO., TRENTON, NEW JERSEY 
g Aircraft Products are available either tinned, 
zed or Stainless Steel, in regular or preformed 


INDUSTRY WHOSE WATCHWORD IS PROGRESS 


r-* 



a carriage for over a hundred years, then 
a symbol for the finest custom automobile 
bodies made. Today Brewster stands 
airplanes of superlative quality 
performance. 

Three great plants are now turning out 
more and more Brewsters every day — 
for a lasting mastery of the air. 


never stop, cross with other parts 
lines, or back-track, until they roll out 
the door at the other end of the fac- 
tory in the form of a finished air- 
plane. Of course we cannot achieve 

minimum the lost time and motion 
that might be consumed by placing 
parts in storage and taking them out 
again, the time lost by workmen and 



departments who might be held up 
for want of required materials or 
parts ; the time lost through parts that 
do not fit or that do not pass in- 
spection. 

American aircraft builders have de- 
veloped numerous unique processes for 
speeding production. We must con- 
tinue such development work at an 
accelerated pace. In the past we have 
developed the Guerin process, or “rub- 
ber stamp” method of forming sheet 
metal parts, which eliminates the need 
for expensive steel dies and does many 
things that metal dies cannot do. We 
also have special profiling machinery, 
corrugating mill equipment, high speed 
machine tools, special welding ma- 
chines, and numerous special produc- 


result of inventive ingenuity exercised 
within the aircraft industry. We can 
be sure that continued development 
along this line will increase the speed 
and flexibility of aircraft production. 

Assuming a modern and efficient 
plant layout, we can present the fol- 
lowing suggestions on organising air- 
craft manuiacturmg for greater pro- 
duction. Of first importance is the 
engineering department. American 
planes have won world-wide recog- 
nition largely due to superior engi- 
neering. Engineering performs many 
functions in addition to provision of 
increased performance and structural 
strength. Through engineering we 
conduct basic research of all kinds that 
is now more vital than ever. Such 
research usually takes several years to 
bear fruit so it is obvious that we 
must continue engineering efforts with- 
out neglecting production. Of most 
direct application to our production 
problem is the work of the production 
engineer. He examines the design 
during its development in order to 
find and suggest faster and more effi- 
cient ways of building it. Through 
the work of the production engineer 
many hours can be saved in the shop. 
In future we must further enlarge 
our production engineering work and 
find even better ways of coordinating 
the work of the shop and the produc- 
tion engineering department. With 
quantity production this becomes 
most important. 

After engineering comes production 
planning, which must be followed by 
efficient production control. By proper 
production planning we make it pos- 
sible to conduct any given manufactur- 
ing operation with maximum efficiency 
and minimum delay or interruption. 
Through close production control we 
insure the carrying out of our original 
production plan. It is obvious that 
an airplane without fuel pumps is 



Electric arc welding Is one ol the many 


AVIATION 


as useless as an airplane without 
wings. Production planning and con- 
trol makes certain that every part is 
in its place at the right moment 
throughout the manufacturing pro- 

We believe much attention should be 
given to the material department. 
Through setting up a well organized 
department for conducting purchasing 
and handling of material we can 
eliminate most of the bottlenecks that 
would otherwise occur during manu- 
facture of an order. The material 
department maintains close liaison 
with all suppliers and sub-contractors. 
This department outguesses the bot- 
tlenecks by knowing in advance 
whether a given firm can meet deliv- 
ery dates on a prospective order, and 
whether it can meet specifications cov- 
ering parts or supplies to be ordered. 
Material is currently flowing into the 
Douglas plants by train, steamship, 
and airplane at the rate of $42,000,000 
a year. This material must all be spe- 
cified, ordered, handled, stored, in- 
spected, and in some cases re-shipped, 
with the utmost efficiency. The air- 
craft industry cannot be looked upon 
as one industry located in one place, 
it is scores of separate industries and 
individual shops scattered the length 
and breadth of America. All must 
work together like a well lubricated 
engine, from the farmer raising the 
cotton that goes into fabric to cover 
control surfaces, to the machinist in 
South Bend turning out hydraulic 
equipment, before an airplane can fly. 
And it is the job of the material divi- 
sion to see to it that the products of 
these multitudinous activities flow 
smoothly to their destinations when 
they are needed. 

Tooling has already been mentioned. 
But it should be emphasized that we 
cannot build planes without tools. We 
must have the right kinds of tools and 
enough of them. We need many tools 
of conventional types, such as metal 
shears, and brakes, presses, routers, 
draw bench equipment, heat treat fur- 
naces, welding equipment, and all of 
these tools must be carefully selected 
to meet the needs of anticipated pro- 
duction. Then we need many tools 
of a specialized nature. Often we de- 
sign and build these tools ourselves, 
or have them built to our specifica- 
tions. We cannot afford to relax our 
efforts to develop newer and better 
production tools, jigs, and fixtures of 
all kinds. 

The personnel problem is very real. 
We need trained workers and we need 
satisfactory conditions of work that 
will eliminate labor strife and insure 
maximum productive effort. 



FIRST ol tko FIFTY THOUSAND 


this plane is part of every one 
that has ever been built, yet it differs from them all. 

It may be theexact duplicate of a plane that was complet- 
ed only yesterday, yet it stands apart, distinctly different. 

It is the first plane to come off aircraft’s mass pro- 
duction “lane” — something no one has seen — and as 
such it is the wonder of this era. For conventional 
methods of mass production could not produce it. 

From not one of hundreds of industries employing 
some form of mechanical handling system with excellent 
results, can a single installation be borrowed in full and 
applied to the aircraft industry. But the same principles 
of mass production can be. And from these principles 
will be evolved a method. 

With a thorough knowledge of such mass production 
problems and their solutions and with the conviction 
that no complete system that has served any other industry 
will suffice, Mechanical Handling Systems offers its full 
cooperation to the aircraft industry — builders of the 
fifty thousand. 
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Its personnel are making every 
effort to co-operate fully with 
the officials of the United States Government in 
order that the BEECHCRAFT contribution to the 
Defense Program shall have the maximum pos- 
sible value. 

The size of Beech Airport has been doubled and 
now comprises an area a mile long (into the pre- 
vailing winds) by one-half mile wide. Approxi- 


and much larger additions to plant facilities are 
being laid out. 

Present production, as measured by deliveries, is 
approximately three times that of a year ago and 
is now the largest in the history of the company. 
Commercial, private, and export orders are 
actively solicited and welcomed. However, deliv- 

orities under the present emergency conditions. 


BEECH AIRCRAFT CORPORATION 

6411 EAST CENTRAL AVENUE WICHITA, KANSAS, U. S. A. 



Prompt Production of AIRCRAFT FORGINGS to Close Tolerances— 

T&W IS READY TO MEET 
YOUR PRESENT AND FUTURE PRODUCTION DEMANDS • • • 



Drop forgings or upset forgings, from a few ounces 
up lo 200 pounds, simple or complex designs, from steel 
and alloy steels, fabricated in standard types of equip- 
ment lo close tolerances. 

Die making promptly accomplished to accelerate 
production. T & W operates one of fhe largest and most 
skillful die making departments in the forging industry. 

Magnaflux inspection of all aircraft forgings within 
our own plant, and with latest design magnaflux test- 
ing machine. 

Forgings in which uniformity of physi- 
cal properties, after heat treating, is 
obtainable in exact degree required. 



T & W offers engineering assistance, seasoned 
by active cooperation with aircraft designers and engi- 
neers, for working out problems incident lo die sinking 
and fabricating of forgings. T & W engineers quickly 
comprehend requirements relating to each operation in 
fabricating and finishing aircraft forgings. This usually 
results in forgings that cost less at the point of assembly. 
T 8c V/ is now serving several prominent makers of 
aircraft units, whose standards are known to be exact 
and precise. 

T 8c W is fully equipped to produce ordnance, navy, 
and Diesel forgings. 


TRANSUE & WILLIAMS STEEL FORGING CORPORATION 


ALLIANCE, OHIO 


SALES OFFICES: NEW YORK • PHILADELPHIA • CHICAGO • 


NDIANAPOLIS • DETROIT* CLEVELAND 



services .to flow into the airplane plants 
almost perfectly timed. Thus the ex- 
panded facilities for the manufacture 
of starters, carburetors, oleo gears, 
aluminum sheet, steel forgings and the 
many other items have gone forward 
in orderly steps with the increased 
manufacturing and assembly facilities 
of important airframe and engine sup- 
ply sources. 


Procurement For Present Conditions 

The Air Corps has recently set up 
three procurement districts — the East- 
ern, Central and Western. At present 
officers or civilian inspectors stationed 
at important aeronautical plants are 
serving temporarily as Air Corps 
representatives on Procurement Plan- 
nings as well as performing the in- 
spection functions in their respective 
districts. Thus, whereas the war-time 
organization chart indicates procure- 
ment offices with augmented field 
staffs in Chicago, Detroit, Cleveland 
and Buffalo in addition to sub-procure- 
ment offices, which may be required, 
the Air Corps is administering the 
first four mentioned from its existing 
district offices. 


with the amount of that possible ca- 
pacity, and know our total require- 
ments, we realize it covers only a 
small percentage of our needs. 

After determining what this addi- 
tional capacity will produce in the 
allotted time the next step can be to 
fill up all existing aircraft capacity 
to the limit and expand with brick 
and mortar or necessary equipment 
the airplane companies whose air- 
planes are desired in the program. 

Supposing that an airplane com- 
pany has 10,000 people, direct labor, 
and the plant facilities and equipment 
to operate efficiently. It is much sim- 
pler to double that capacity than it is 
to create new capacity elsewhere from 
zero. I feel that the so-called "brick 
and mortar’’ and additional equipment 
cost is considered more of a bug-bear 
than it should be. There is no sub- 
stitute for time and since we plan to 
have certain things at a specified date 
there is no juggler’s act to produce 
them. If we consider the total cost 
of the anticipated program, the cost of 
expansion under the worst condition 
is a very small percentage of the 


The relationship of the engineering 
problems to the airplane are manifest 
in the early title of the Air Corps ma- 
terial division. It was first known as 
the Air Corps engineering division. 

Wright Field, Dayton, Ohio, is the 
location of the Air Corps engineering 
activities with its many complex re- 
search problems. It includes among 
the many other activities, a physio- 
logical laboratory. This is a part of 
the equipment laboratory carrying on 
research arising from flight operations. 
These studies have necessitated the in- 
stallation of sealed chambers for 
simulating altitude conditions. 

Much of the research is coordinated 
with other federal agencies, notably 
the N.A.C.A. and the C.A.A. and other 
branches of the Army and Navy. 

Important, too, is the cooperation of 
industry which includes all those who 
contribute to the successful flight of 
man. These contributions have been 
many and valuable and have assured 
the United States of an Air Corps sec- 
ond to none in quality and with the 
current impetus, second to none in 
quantity. In this field of research, the 
Air Corps’ superiority is assured. 


There is no time for dilly-dallying 
and hoping that would-be sub-con- 
tractors can do the impossible. The 
time for large scale sub-contracting 
and of enough volume to meet the first 
phase of our expansion program is 

The first part of our program should 
be to occupy all existing facilities with 
a product that is beyond the drafting 
board stage and is actually in pro- 
duction with adequate tools. It may 
not be the most desirable but it cer- 
tainly would form the foundation and 
give us a start on expansion and train- 
ing of personnel. The second step 
should be immediate preparation for 
building airplanes that are now consid- 
ered satisfactory experimentally, or 
which are near completion on the 
drafting board and which can go into 
production in a short time. The third 
step should be the intensive research 
and development for the very latest 
types for production after we get 
under way on the first two. 

While real expansion is taking place 
we should look around for still more 
existing capacity that could be con- 
verted and utilized for aircraft pro- 


duction in the second phase. We do 
not want any promotion schemes but 
sincerity of purpose and hard work 
for a job to be done. To build new 
capacity, even with private funds, and 
leave it in the hands of people with 
good intentions but without experi- 
ence is simply taking away something 
that the airplane manufacturer needs. 
Good equipment will be at a premium 
and the same is true of skilled labor. 
Why then turn such important com- 
modities over to those who don't know 
how to do the job, instead of adding 
it to existing capacity? It certainly 
seems a better plan to stretch and add 
on to existing organizations than to 
start over new without experience. 
Any degree of success that a newly 
formed company without experience 
may gain has to be with the aid of 
something taken away from existing 
companies. 

There still is some capacity that 
can be cultivated into reliable sources 
of supply. We have investigated many 
sources and found that with the best 
of intentions most are ill-equipped and 
entirely unprepared to handle aircraft 
work in the near future. Others, how- 
ever, have possibilities, and with 
training can be of great help. As 
far as adapting automobile plants or 
any other mass production industry 
to build airplanes in large quantities 
at a very early date — that is definitely 
an impossibility. I believe that many 
who have proposed these plans are sin- 
cere in their belief that it can be done. 
I would agree with them except for 
the time element, and the fact that 
airplane design simply is not "frozen" 
to the point of so-called mass produc- 
tion based on two or three year plans. 

The second phase or long range 
program, must be considered now if it 
is planned to convert to mass produc- 
tion. With education much can be 
accomplished, but those responsible for 
such a plan must embark upon it 
without hesitation or interference and 
be willing to spend huge sums of 
money at once, expect no short-cuts 
and no results for some time. 

In previous writings I have ex- 
pressed my thoughts on sub-contract- 
ing and national defense in general, 
and after a careful survey of the ex- 
isting situation I have not changed 
my mind very much. Since the ma- 
chine and tool-making trades are uni- 
versal I still feel that machined parts 
and tools can be most readily sub- 
contracted for, providing of course, 
equipment is available. Machine tool 
practices are quite universal and draw- 
ings for such parts can be made clear. 
Tolerances and descriptive notes are 
generally understood and for that rea- 
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UFACTURERS 



PRECISION PARTS 

FOR 

AIRCRAFT 


We have the facilities, skilled workmen and equip- 
ment to meet your specification requirements. 

We have the capacity and organization to handle 
your orders — large or small. 

We are strategically located for quick and eco- 
nomical shipping. 

We offer you the kind of precision work which 
can be had only from a well equipped, well organ- 
ized, going concern which specializes in the kind 
of workmanship you need right now — for parts 
which must be produced by skilled mechanics on — 


Broaching Machines 
Drill Presses 

Grinding Equipment 

Engine Lathes 
Speed Lathes 


Arbor Presses 
Punch Presses 

Screw Machines 


Electric and Arc Welders 


We solicit your orders for prompt delivery, and suggest that you send blueprints 
and specification data for quotations at once. 



MANUFACTURING CO. 

ASHLAND OHIO 
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son a machined aircraft part is not as 
special as those parts made by other 
methods. Most contractors at first do 
have difficulty with the materials we 
specify, also with processes such as 
heat treat. Nor do they understand 
the need for adherence to specifica- 
tions. However, these short-comings 
can be cleared up in a short time. 

It is not very difficult to obtain 

that since the number of man hours 
going into such parts, is small, the 
effort of subcontracting and handling 
is not always worthwhile. There are 
certain small units such as tails, am- 
munition boxes, engine mounts and 
etc. that may, with some preliminary 
study and educational work, be sent 
out. To obtain miscellaneous detail 
parts from many different sources and 
assemble them in the main plant has 
some advantages but more draw-backs. 
It would be my recommendation that 
the number of sources of subcontract- 

centrate as much as possible on one 
kind of work at one place. Since the 
airplane companies must exercise ex- 
tensive control in tooling and inspec- 
tion it is much easier to do this on 
the above plan than scattering a great 
variety of work all over. It is sin- 
cerely hoped that those who direct our 
programs and those who are now do- 
ing subcontracting work or who are 
anxious to participate in the business 
face the problem realistically. 


Recent Books 

Wings Over the Americas, by Alice 
Rogers Hager. Macmillan, N. Y. 
162 pages. $2.50. 

Everyone who has ever wanted to 
fly around South America — and who 
hasn’t— will enjoy this new book of 
Alice Hager’s. It is a story of her 
flight last summer via Pan American 
routes from Miami to Cuba, Yucatan, 
Mexico, through Central America, and 
down the west coast to Chile, over the 
hump to B.A. and back up the east 

The author has packed a tremendous 
amount of fascinating information into 
her book. Basically she tells the 
story of her flight, where she went, 
what she saw and how this great in- 
ternational airline is operated. But the 
book is more than just another flight 
story. It is filled with the reactions 
of a wide-awake reporter travelling 
through many countries that are very 
much in the public eye today. 

Mrs. Hager is a newspaper woman 
of considerable experience who knows 


How to Get CAA Training 

(Continued from page 58) 


can get cither, whether you’re in col- 
lege or not. If in college, you must 
be in one of the 500 schools in the 
CAA program. For preliminary, you 
must be between 18 and 26 years old, 
must meet the regular physical re- 
quirements. If in college, you must 
meet the educational requirements. If 
non-college, you must complete the 
ground school course among the ten 
highest ranking students to be eligible 
for flight training. This course is 72 
hours of ground work and 35 to 50 
hours in the air. 

For secondary, or advanced train- 
ing you must have completed the pre- 
liminary course and hold an active 
private pilot’s certificate. You must 
meet the physical requirements of 
the Army or Navy for flight training 
and you must be selected by the in- 
stitution giving the ground training. 
This course is 145 hours of ground 
work, and 45 to 50 hours of flight in- 



courses combined are the approximate 
equivalent of the primary stage of 

or Navy. Which means that, if you 
were accepted, you would skip the 

Then come the instructors courses. 
They are a continuation of the pre- 
liminary and secondary pilot courses. 

for the CAA program. The instructor 
courses are three: (1) apprentice, 

(2) primary instructor course, and 

(3) secondary instructor course. 

To qualify for the apprentice 
course, the applicant must have suc- 
cessfully completed the pilot secondary 
course, and must be between the ages 
of 18 and 26 and must meet the physi- 
cal requirements. Training is 25 to 
35 hours in flight and the methods of 
instruction. The ground course is 20 
hours, devoted to analysis of flight 
maneuvers. Applicants who success- 
fully complete this course are eligible 
for inclusion in the preliminary pro- 
gram as apprentice instructors. Each 
will be given a quota of students to 
train, and upon successful completion 
of the quota, will be eligible for cer- 
tification as a re-rated instructor. 

The primary instructors course is 
10 to 15 hours each of ground and 
flight training, dealing mostly with 
teaching the pilot to analyze flight 
maneuvers and impart them to his 


commercial certificates and be be- 
tween the ages of 21 and 40. 

The secondary instructor course is 
open to all commercial pilots between 
the ages of 21 and 40 who hold 
primary re-rated . instructor's certifi- 
cates and are employed by an operator 
who has been designated to give sec- 
ondary training. This is secondary 
training which will qualify the in- 
structor to train secondary students. 

That’s all of the instructor courses. 
Now there are three “refresher” 
courses, for (1) solo pilots, (2) for 
private pilots, and (3) for commercial 

The solo refresher is mainly in- 
tended to polish up the ordinary pilot 
and qualify him to hold a private 
pilot’s certificate. The applicant must 
hold, or have held, a solo certificate, 

high school graduate, and be 18 to 26 
years old. The course is 25 to 35 
hours of flight and 72 hours of ground 

college ground work. 

The refresher course is intended to 
standardize the private pilot who has 
not graduated from a control system. 
Qualifications are the same, except 
applicants must hold or have held a 


15 hours and a review of the 72-hour 
ground course is required. 

The commercial refresher course is 


chutes, meteorology, navigation, and 


civil air regulations. This course 


pilot under the CAA system, and he 
may qualify as a primary instructor. 

Now, if you graduate from a CAA 
course you’ll be a good pilot, or a 
better one than you were before, but 
you will need regular practice to keep 
your hand in, and time in the air to 
be able to renew your license. The 
best thing to do is buy an airplane. 
But if you can’t do that, your Uncle 
Sam again comes to the rescue with 
that "syllabus” course. It’s good for 
the necessary 15 hours in Latin or any 
language, if you’re an active private 
pilot, who has graduated from one of 
the CAA controlled courses, you’re 
okay for it. 
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Into a 
WORLD 
CAREER 


and equipment. You live in spacious dub-like dormi- 
and dine in a first-class school-operated rescaurant. 

Aviation training is recognized by the aviation 
meeting highest standards of professional quality, 
is approved by the Civil Aeronautics Authority, 
instructors are carefully selected for experience, character 
and teaching ability. 

You will enjoy living and learning at Spartan School in 
hospitable Tulsa, "Most Progressive City In The Mid-West”, 
he gates of your world to new triumphs. Mail the 
for Free information about Spartan School. Next 
starts September 30th. 

SPARTAN 


School of mronmtics j 

DIVISION OF SPARTAN AIRCRAFT COMPANY 


• Go places and do things! Make 
the folks at home proud of you. Build 
new career in aviation — the world’s 
most fascinating occupation. 


Spartan School of Aeronautic 
o civilian aviation school anywher 

^ * $100,000 Expansion Program is no’ 

even greater. 



NEW SUB-STRATOSPHERE TRANSPORT 

Controlled with American Tiger Brand 
Aircraft Strand and Cords 


UNITED STATES STEEL 
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E very POUND of Cone- 
Drive gearing in an air- 
plane represents a Net 
Saving of over two pounds in 
total weight. 

Compared with conventional gear- 
ing, Cone-Drive’s exclusive double 
enveloping construction provides 
continuous area contact on from 



3 to 7 teeth (depending on the par- 
ticular gearset). In addition, the 
straight-sided tooth form of Cone- 
Drive gearing insures uniform tooth 
loading from tip to root with max- 
imum tooth thickness and strength 
at the root. 

The combination of these two 
exclusive advantages means that ‘/ 3 
smaller Cone-Drives do the work of 
conventional gearing weighing more 
than 3 times as much — aside from 
possible weight savings from smaller 
housings or brackets, design im- 
provements, etc. 

In hundreds of airplane instal- 
lations over a period of 5 years — 
for retractable landing gears, aile- 
ron and flap controls, variable pitch 
propellors, machine gun elevating 
drives, synchronizer drives, etc. — 
there has been not one reported 
failure of Cone- Drive worm gearing. 




CONE WORM GEAR DIVISION 


MICHIGAN TOOL COMPANY 
7171 E. McNICHOLS ROAD, DETROIT 




CEEZO 

CARBURETORS 



scum n'ciqitt 

QNLY CECO can give NON-ICING, 
U MANEUVERABILITY and INHER- 
ENT ALTITUDE COMPENSATION 
(Approx.) for both Wright Cyclone 
and Pratt & Whitney Twin Wasp at 
the characteristic low weight of the 
Chandler type. 

CE-1 375-DA-1 for Cyclone.. 29 lbs. 
CE-1375-DB-1 for Twin Wasp 32 lbs. 


CECO fuel pumps approved by U. S. 
Army and Navy are in full production 
and available for early deliveries. 





SOUTH MERIDEN CONNECTICUT U.S.fl. 

Cable Address: “Cheveco" 



If You Are A High School Graduate - 

6 OF OUR 11 CAREER COURSES ARE OPEN TO YOU 

flying. Others may be under the' im- ent av iation careers — and that (> Check the one. or ones, which interest 


BOEING SCHOOL OF AERONAUTICS BISS 




Photographic Plane 

(Continued from page 65) 


heat intakes from the motor exhausts 
in the right and left walls and ceiling 
of the fuselage. Chest parachutes for 

Chief attention is directed to the 
tandem T3-A camera installation in 
the floor of the cabin and for which 
the door, with its movable, X-form 
arm guards is shown in the sketch on 
the right. Operating at an altitude of 
20,000 feet these double 5-lens com- 
binations — one component of which is 
turned at an angle of 45-degrees to 
the other — are able to photograph an 
area of approximately 24,600 square 
miles with a 60 per cent overlap in 
the direction of flight and about 30 
per cent side lap between adjacent 
strips. Sketches to the upper left of 
the drawing convey the theory of the 
employment of the two units ... as 
expressed with contact prints of the 
simultaneous exposures. However, 
in actual practice a secondary process 
is introduced. With reference to the 
plane of the ground only the central 
lenses of both units are parallel, the 
wing lenses being oblique. The final 
print, therefore, consists of a contact 
print from one of the central cameras 
and the wing prints are obtained by 
a “transformer” which projects the 
images of the wing cameras in such 
a manner that the correct perspective 
of the ground, with relation to that of 
the center camera, is achieved and in 
the ensuing combination of prints a 
true octagon is obtained without ob- 
jectionable distortion of any of its 
parts. Differences in parallax at high 
altitudes are negligible. 

The weight of the T3-A assembly 


with a full loading of film and camera 
accessories is about 360 pounds. 
Screws right and left of the cameras 
permit fore and aft levelling and the 
plane, itself, controls the lateral tilt. 
Vacuum is used to maintain flatness 

the manually-operated handles seen 
projecting from the top sides of the 


Interstate Cadet 

(Continued from page 77) 


sion, Vultee Aircraft, is president of 
the company. 


Wing loading, gross 6.91 lb 


Landing speed 

Rate of climb 
Cruising range 


114m.p.h. 105m.p.h. 
100 m.p.h. 95 m.p.h. 

36 m.p.h. 34 m.p.h. 
15,000 ft 13,000 ft 
700 f.p.m. 500 f.p.m. 





Altschul 

(Continued from page 59) 


trend and begin to show an accelerated 
rate of profit gains. 

ufacturing industry, long subject to 

domestic military business, felt a tight- 
ening ot the screws with the recent 

Act. As revised, this Act provides 
that aircraft builders and subcontrac- 
tors with awards in excess of $25,- 
000, shall be limited to a profit of 8 

8.7 percent of the cost of performance, 
and on negotiated contracts to 7 per- 

Since certain normal expenses have 
not been allowed in determining costs 

8 percent probably means a maximum 
profit of 5 percent after all deductions. 

Encouraging are the reports that 
the special profit limitations now im- 
posed on the aircraft and naval con- 


passing fancy and repealed when the 
new excess profits tax is enacted. It 
is also hopeful that the question of 
amortizing industrial plants and equip- 
ment, built for the national defense 
program, would be greatly simplified. 

It is felt that aircraft builders and 
shipyards are discriminated against 
because of the Vinson-Trammell Act. 
A uniform excess profits tax would 
place all manufacturers on an equal 

The excess profits tax in effect dur- 
ing the World War was based on 
capital investment. Canada tried both 
the invested capital and average earn- 
ings bases in her excess profits tax 
levies, but found the invested capital 
theory too unwieldly and adopted the 
other plan. Although the average 
earning base method would obviously 
work a particular hardship on the air- 
craft industry, it is believed that if 
enacted, such a tax law may provide 
exemptions for the aircraft and other 
industries which have not attained 
stability of earnings in recent years. 

Table I attempts to show the profits 
leading aircraft builders would have 
earned on invested capital last year, 
on the basis of a 5 percent profit on 
sales as compared v ' ' 




capital. All 


this table purports 
certain basic material which may be 
readily applied under various excess 
profits tax possibilities. 



IS BELIEVING 


Features 


One cross country flight in this Howard for '40 is 
convincing evidence of its superiority in the air. It 
arrows through tough going like an Airliner and 
brings mental and physical relaxation which comes 
only from that feeling of "solidness" so typical of 
high wings and higher wing loading. 

Once you learn from experience that you can have 
speed, excellent vision and comfort and this super- 
stability in flight WITH a landing characteristic 
which makes for the utmost safety, your choice will 
surely be a Howard. 

Send for our catalog — the AIRCRAFTER — and ask 
for a DEMONSTRATION. Both furnished without 
obligation to interested people. 


Maintenance problems reduced 
to the minimum because ot 
simplicity in design and ex- 
perienced workmanship. 



lyon^w,. 


ciency . . . the reduction of fire hazard, plus substan- 
tial savings in space and handling costs . . . stand out 
among the factors that make Lockheed Aircraft Cor- 
poration enthusiastic about Lyon Steel Shelving and 
Shop Equipment: Benches, Bar Racks, Stock Carts, 
Tool Cribs, etc. 


You, too, probably can use Lyon Steel Storage and 
Shop Equipment to save space and cut costs of han- 
dling materials in production or storage. Write for 
complete information on our industry-proved survey 
service. LYON METAL PRODUCTS, INCORPOR- 
ATED, 5808 River Street, Aurora, Illinois. 



Lockheed X-Rays more parts than all other 
aviation manufacturers combined 


They designate this machine only as 
"40-1”* at Lockheed. Yet it’s a new, 
completely automatic X-Ray unit, the 
only one of its kind in the world. It’s 20 
times as fast and twice as accurate as any 
other comparable X-Ray equipment.Ten 
such units could photograph and assure 
the perfection of all the stress parts 
necessary for aviation’s part in the 
National Defense Program. 


This safety vigilance actually speeds up 
production because it rejects any imper- 
fect ports before they reach the produc- 
tion line,and assists in putting Lockheed 
in an advance position to meet present 
demands on the aviation industry. 

Pioneered by Lockheed, and con- 
stantly expanded by Lockheed, this kind 
of engineering provides further assur- 
ance that you may safely . . . 



Now We Are In It 

(Continued Iron, page 57) 


his aft gunner has been there to pro- 
tect his tail against enemy craft which 
were either faster or came down on 
him from behind. 

Here and there one came across a 
pilot and gunner who had worked out 
tactics for themselves so that when 
the pilot had done his best with his 
front guns, he manoeuvered to get 
in a secondary attack by his aft 
gunner. The Sopwith li strutters and 
the Bristol Fighters, and to a certain 
extent the old R.E.8s, specialized on 
that form of combined fighting in the 
last war. But always the aft gun- 


never the mam attack. 

In the Defiant the gunner, who has 
a four-gun turret, is the captain of 
the ship, the pilot, who has no guns 
in front, is just the pilot to put the 
ship where the captain tells him, — 
naturally a good crew so work to- 
gether that the pilot will of his own 
accord bring his gunner into the best 
position. 

But the chief feature of the Defiant 
is broadside attack. Hitherto there 
has been a belief that firing broad- 
sides from machine-guns in high speed 
aeroplanes was useless. Obviously if 
a machine is flying or diving at 300 
m.p.h., more or less, as a bullet leaves 
the muzzle of the gun it is hurled 
through the air sideways at the speed 
of the aeroplane, and bullets are not 
intended to travel sideways — 30 m.p.h. 
if I remember rightly is 43 ft. per sec., 
so 300 m.p.h. is 450 ft. per sec., or 
150 yd. a sec. sideways. And that 
does not make for good shooting. 

A certain Dr. Magnus worked out 
theoretically, and some gunnery estab- 
lishment in France at a place called 
Cazeau proved, that t! ' " 


bullet throws 


when fire. 


side of the machine, and throws it 
down on the other. And the amount 
of throw up or down varies accord- 
ing to the speed of the machine. This 
is called the Magnus effect, or the 
Cazeau effect. And because of it no 
gun sights can be devised to give 
accurate shooting. 

But what Dr. Magnus and Cazeau 
had not reckoned on was that guns 
which shoot at the rate of 1,200 shots 
a minute when firing four at a time 
tracer or incendiary bullets which 
leave a streak in the air, can be 


want any sights. 


The result is that when the De- 

outside the restricted arc of fire of 
the German guns, brings his machine 
alongside his victim, and the four 
guns just blast a hole in it. 

Of course the Germans will, in 
due time, have power-driven turrets 
of their own. In the meantime we 
owe a debt of gratitude to Captain 
Archie Fraser Nash, the well-known 
racing motorist, late R.F.C. and R. 
A.F. in the last war, who invented 

ton Paul Aircraft, Ltd., who produced 
the particular variety of power-driven 
turret which they fit in their own 
machines and are being fitted in the 
Lockheed Hudsons. Meantime we 
have some quite nice new things of 


At the moment of writing we are 
waiting to see what is going to hap- 
pen next in this country. You of 


parachute troops, made up of local 

Officers and Admirals, down through 
time-expired or maimed soldiers of the 
last war to farmers, farm-hands, pro- 
fessional men and so forth, all ready 

In the Napoleonic Wars we built 
Martello towers along the Southeast 
Coast each within gun-range of the 
next, to repel Napoleon’s armies at 
Boulogne. In the last war we barb- 
wired our East Coast and built con- 
crete machine-gun emplacements 
against possible German landings as 
prophesied in that brilliant book the 
"Riddle of the Sands” written before 
1914 by that patriotic Englishman 
Erskine Childers, who later went mad 


But we have to be prepared for dcath- 
or-glory squads of German parachut- 
ists landing on our aerodromes and 
destroying valuable aircraft, or alter- 
natively landing near our aircraft fac- 
tories and damaging them. Just how 
much more damage parachute squads 
could do than could be done by bombs 

One imagines that troop-carrying 
aeroplanes full of parachute troops 
would stand much less chance of get- 
ting through than bombers. And, al- 


will always get through, especially if 
they come over in the dark in bad 
weather, flying blind through cloud, 
and take to indiscriminate bombing of 
the civil population they are still go- 
ing to have heavy loss. 

The Germans have always been 
bad psychologists. And even now 
they don’t seem to have grasped the 
fact that the ordinary Englishman of 
Saxon origin, who is still the bulk of 
the population of this country, is slow 
to anger, but when he does become 
angry he becomes a very unpleasant 
person, and is difficult to stop. 

We are just waiting to see what the 
Germans do. They may in accord with 
their threats, proceed to bomb our 
ports. The distance across England 
is so small that an hour's flying would 

that means two hours flying over en- 
emy territory, if the West Coast ports 
are to be attacked, with that much 
extra chance of being brought down 
by fighters or anti-aircraft guns, if 
the attackers start in bad weather 
hoping to catch us unawares and, as 
is quite likely, run into fine weather 
coming up from the West, as is its 
habit. 

Indiscriminate night bombing will 
produce reprisals on a scale which the 
German High Command does not ex- 
pect. Although Germany is such a 
big country compared with England, 
and although its munition industries 
are spread over a large area, yet one 
cannot assemble aeroplanes in small 
workshops whatever one may do by 
subcontracting bits and pieces. And 
we do know where the big German 
aircraft factories are, — as the result of 
training our bomber crews over Ger- 
many for about nine months. 

By the way, you might do some- 
thing, as the most influential as well 
as the oldest aeronautical journal in 
the United States, to stop the U. S. 
Press agencies from sending us here 
fool stories about Mr. Ford being 
ready to produce a thousand aero- 
planes a day within six months of the 
word go. Perhaps you might dis- 
cover who started the story and how 
he proposes to get instruments and 
armament and all the bits and pieces 
that go into a warplane. 

Also you might explain to the good 
kind 600 private owners who, accord- 
ing to report, have offered to sell their 
private aeroplanes to us as training 
machines, that even in this country we 
realize that something like standard- 
ization of equipment is desirable, and 
that our Flying Training Schools are 
very nicely equipped with standard- 



The new Culver Cadet features: Two passenger, 

de luxe equipped cab. dual control, full instrument panel, 
complete visibility. Sound-proofed comfort plus plenty 

extra stability and landing ease. Strength tested at every 
point to exceed government specifications. Powerful and 
dependable 75 H.P. motor, plus air-free streamlining, gives 
you greater speed with more gas economy— 120 M.P.H. 
cruising speed, guaranteed, 600-mile cruising range on 
20 gallons of gasoline. 

. . . yet it's in the low price field 
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CULVER AIRCRAFT CORPORATION, Port Columbus, COLUMBUS, OHIO 



CHAMBERSBURG 

★ CECOSTAMP* 

PATENTED • OTHER PATENTS PENDING 


IS PRODUCED ON CECOSTAMP 



Steel is essentially a peace- 
time industry-and America's 
normal appetite for steel is great. 

This is fortunate for all of us. 

It permits steel producers to carry on 
year after year and to find employment 
for hundreds of thousands of men. 

It makes management extend itself to 
remain competitive— to improve its produc- 
tion facilities— to better the quality of its old 
products— through research, to devise new 
products— in order to win in the battle for 
markets that goes on apace in all industry. 

Republic has done exactly that and— in 
the emergency now facing America— is in 
a position to supply more and better steel 
—the first line of any nation's defense. 


"FIRST LINE OF NATIONAL DEFENSE 


panded its ore supplies— enlarged its blast 
furnaces — increased open hearth and 
electric furnace capacity— built new mills 
and added new finishing equipment. But 
more. Republic has built an organization 
of men who know steel. 

And now, seeing but dimly through the 
haze that clouds all business prophecy, 
but realizing our own deep responsibility. 
Republic, vital to peacetime prosperity, 
pledges its every effort to help keep 
America the way we know it and love it 
—to keep America safe for Americans— 
through steel, first line of national defense. 
Republic Steel Corporation, Cleveland, O. 




Republic has invested millions of dollars 
in plants, in equipment, in research and 
in the training of men. Republic has ex- 









136 WEST 52nd STREET, NEW YORK, NEW YORK 


A SALUTE 

to the 

U. S. COAST GUARD 

which — for 150 years of gallant 
service to the nation — has lived 
up to its motto: 

“ALWAYS READY ” 


THE B<3 CORPORATION 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 


n:m 



We KNOW the steel is right for your purpose before we 
start making your tubing. 
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TODAY, many of llie leading airplane 
manufacturers in America are calling upon Permite’s 
engineering skill, laboratory facilities and distinctive heat- 
treating processes for the development of castings to meet 
the industry’s intensified production problems. Permite’s 
pioneering experience in the aluminum alloy field and 
ability to supply officially approved aluminum alloys, for 
aircraft engine and body parts made to standards estab- 
lished by the Federal Specifications Board, U. S. Army Air 
Corps and Navy Aircraft Department, are contributing to 
the drive for speeded-up production and superior per- 
formance. 


Today, also, Permite is using its vast casting experience 
and resources to produce many other parts for aircraft 
use, from the lighter and stronger magnesium alloys. 
Whether your needs are for crankcase sections, cylinder 
heads, housings, pistons, valves, pins, or for any of the 
other castings so essential to the progressive achievements 
set for the aviation industry, our engineering staff will 
cooperate with you to work out recommendations and 
quotations. Write or wire us today! 

ALUMINUM INDUSTRIES, INC., Cincinnati, Ohio 

Pioneer Producer of Aluminum Alloys 


BRANCH OFFICES 

Chicago: 614 S. Michigan Are. Detroit: 902 New Center Bldg. 

Lo* Angeles: 324 No. San Pedro St. 


dr We favor adequate 
preparedness for 


PERMITEf®#* CASTINGS 



. . . nml remember l.ii 

" The progress of our arms, upon which all else 
chiefly depends ” was the keynote to the Nation's future, 
struck by Lincoln in 1865.* 

He loved America no more than does each of us 
today. He saw, as each of us sees, that what we cherish 
most we must he prepared to defend. And it's with 
quickened heart-heat we lake stock of our position in 

And in these hours of preparation to secure for the 
future the unrivalled heritage we have received from 
those who preceded us. the Bell Aircraft Corporation 
is proud of its efforts. In helping to forge America’s 
defenses, we are honored by the opportunity to share 
with the li. S. Army anil Navy pilots in developments 
of vital national import. 

Marking an important advance in strengthening our 

BE L L 

A 1 R C R A F T CORPOR A T I O 


ruin's ironls. my son 

defenses, the U. S. Army Air Corps has provided the 
Bell Airacuda. They now join the nation's bulwark 
against air attack, offering one of the most potent 
weapons vet developed against aerial invasion. As with 
all America today. Bell's devotion to its task is fired 
hv the will to make "the progress of our arms" satis- 
factory and encouraging to all. 






Continental Red Seal 
Aircraft Engines deliver | 

Full Rated Horsepower . 1 

When you "give it the gun" to take off — When you want 
altitude — and when you are bucking a head-wind — Boy! 
That's when you need — Continental's Smooth, Responsive, Full 
Rated Horsepower. That's when you get the feel of security so 
closely linked with Red Seal Reputation. 

The Continental Red Seal Reputation has been built on Depend- 
able Engine Performance. When a Red Seal Engine is rated at 
a certain horsepower you can depend on it delivering its full 
horsepower rating — RIGHT UP TO THE LAST OUNCE. 


fontinental Motors Ho r p oration 

A ircraft Fn qine / livision 
MUSKEGON, MICHIGAN 



FOR HAPPY LANDINGS 

under the overcast 
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CRUCIBLE STEEL COMPANY 




. . has everything for the plating, anodiz- 
ing and polishing plants! 


A complete line of plating, anodizing and polishing equip- 
ment . . . complete research and engineering facilities — 
these are available to every firm engaged in the manu- 
facture of aircraft. 

Each Udylite product is the result of highest quality mate- 
rials, skilled workmanship and careful supervision. No 
better products are to be found anywhere. 

Whether your requirements involve individual items or a 
complete finishing plant, Udylite electrochemists and 
engineers will gladly recommend the materials and 
procedures which will best suit your requirements. 

If your problem involves the finishing of metal surfaces, 
Udylite can help you — and help you quickly! 



THE UDYLITE CORPORATION 


1651 E. Grand Blvd., Detroit, Michigan NEW YORK . CHICAGO . CLEVELAND 







The new Holley Automatic Carburetor, which com- 
pensates for load and for altitude, will be ready 
advertisement appears. 


NG DATA UPON REQUEST 


HOLLEY CARBURETOR COMPANY 


AIRCRAFT DIVISION 


DETROIT, MICHIGAN 




The remarkable story of Berryloid 
quality is written in the sky ... in the 
daily performance of literally thou- 
sands of planes . . . from small sport 
planes to large passenger transports ... . 
and U. S. Army and Navy aircraft. 

Few products can point to such 
industry-wide preference. More 
than 75% of all American- built 


planes are finished with Berryloid 
Finishes. These same well-known 
finishes are also nationally available for 


Any specific information you may 
wish, may be had upon request. 

BERRY BROTHERS 

DETROIT, MICHIGAN - WALKERVILLE. ONTARIO 
JERSEY CITY • BOSTON • CINCINNATI • CHICAGO • ST. LOUIS 
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kinner 

* IS READY 


...NOW GEARED 
TO A PRODUCTION OF 150 



friTHi 


f ITHOUT taxing present facilities, Kinner 
can accept a volume order for engines and 
guarantee immediate production. 

The proven effectiveness of all Kinner engines 
— the 100 h. p., 125 h. p., 160 h. p. and 175 h. p. — 
for military and commercial training is traditional 


in the United States and around the world, and 
Kinner production has kept pace with this demand 
Today Kinner is in full operation with facil- 
ities to produce better than five engines a day. 
This capacity can be doubled, almost overnight. 
Kinner is ready! 


KINNER MOTORS, Inc., GLENDALE, CALIF,. U.S. A. 





BECAUSE IT'S PAY-LOAD TIME THAT COUNTS 


Like all transportation equipment that has to earn its 
keep, the commercial airplane's economic efiective- 
ness is in direct proportion to the amount of time it is 
actually carrying pay-loads. Planes grounded for en- 
gine repairs or replacements bring in no revenues. 

Aircraft engine makers are doing much these days 
to increase pay-load time by careful selection of the 
materials which go into their product. 

It is for that reason that you will find Molybdenum 


steels used in so many engines for a wide variety of 
parts, ranging from cylinders to oil lines. These steels 
qualify on two essential counts: dependability and 
reasonable fabrication cost ratio. 

Our technical book. "Molybdenum in Steel," con- 
tains complete data on steels for engine building. For 
information on structural steels see "Chromium- 
Molybdenum Steels in Aircraft Construction." Both 
these books are sent free on request to executives and 
production heads. 


PRODUCERS OF MOLYBDENUM BRIQUETTES, F E R R 0 - M O l Y B D E N U M, AND CALCIUM MOLYBDATE 
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Again PARKS Increases Its Facilities to Meet 
the Requirements of LEADERSHIP TRAINING 
for Commercial Aviation Careers 


OU who arc looking forward to 
preparing yourself for a successful 
career in aviation, will be interested to 
know that again Parks Air College is 
increasing its physical plant to take 
care of the needs of its commercial 
aeronautical students. 

Now. more than ever. Parks is equip- 
ped to assure you the highest type of 
aeronautical training — to provide you 
with an education designed to equip 
you to take advantage of the oppor- 

Irain you for potential leadership in 
your chosen field. 

Although cooperating to the fullest 
degree with the United Slates Army- 
Air Corps in furthering the program of 
national defense, the training of Flying 
Cadets will in no way interfere with the 
primary objective of Parks. This basic 
aim is. and always will be, to provide 
education and training that will serve 


as a dependable foundation for success- 
ful careers in commercial aviation. 

Parks facilities arc being increased 
by three new buildings; one for Class 
Room purposes; a second designed for 
a Library and Assembly Room, and a 
third as a Radio and Meteorology- 
Building. 

Two of these new buildings w-ill be 
devoted temporarily to the U. S. de- 
fense program. To accommodate mili- 
tary training without interruption of 
the commercial aviation training pro- 
gram, an additional 600-acre airport 
has been acquired, from which all mili- 
tary flying will be done. These addi- 
tions further amplify the present Parks 
Airport and 22 buildings devoted ex- 
clusively to aeronautical education. 

The universal acceptance of Parks 
graduates by the aviation industry, 
the constant demand for Parks trained 
men and their subsequent record of 


success, is y-our assurance of the value 
you can derive from the high educa- 
tional standards set by Parks. 

The coupon below will bring you de- 
tailed information on all four courses 
offered by Parks Air College — Profes- 
sional Flight and Executive, Aviation 
Operations and Executive, Aeronauti- 
cal Engineering and Maintenance En- 
gineering. Send a post card request for 
catalog and bulletin, or use the coupon 


PARKS AIR COLLEGE S ""° n AV * 
East St. Louis. Illinois. 

Please send me details of four major 
courses in commercial aviation training. 

Name Age 

Address 


PARKS AIR COLLEGE East St. Louis, Illinois 

AVIATION 

167 




‘'Means Strategic Location, Labor and Material 
Supplies, to Manufacturers of Aircraft and Parts 


What F.O.B. Illinois 
means to 

Aircraft and Parts 
Manufacturers 


Illinois is located dose 






Visualize what "F.O.B. ILLINOIS” on your shipments 
means in terms of every factor that contributes to 
manufacturing costs, distribution— AND PROFITS. 

Investigate the advantages of locating your 
w plant in Illinois, in the center of the huge middle west 
0 abundant supplies of raw materials. Check the ben- 
efits you will gain from unexcelled transportation facilities, ample 
labor supply, low cost power and fuel, and a strategic central location. 



Special Confidential Report to Executives 

Write the Illinois Development Council at Springfield, Illinois, today for a 
practical presentation of facts about Illinois pertaining to your line of business 
—a report that will enable you to evaluate the manufacturing and sales oppor- 
tunities in Illinois. You will receive data on raw materials, labor, taxes, power, 
fuel, transportation, and product distribution facilities of Illinois as they apply 

Please explain the nature of your business and, if possible, indicate your 
important objectives, so that a truly practical report can be submitted for your 
study and consideration. Your inquiry will be kept strictly confidential, and 
no obligations will be incurred on your part. Address— 


ILLINOIS DEVELOPMENT COUNCIL • SPRINGFIELD, ILLINOIS 




THE STATE OF BALANCED ADVANTAGES 






3n DEFENSE PROGRAMS- 


j}tom THE YUKON to CAPE HORN- 



JACOBS 




Following a successful record 
of commercial service in twenty-four 
countries on all parts of the globe — 

Jacobs Engines are going into service 
for Military Training — both single engine and twin 
engine — from the Yukon to Cape Horn. 


The Jacobs Aircraft Engine Company is preparing for 
Western Hemisphere Defense requirements by an ex- 
pansion of its plant, equipment and personnel which 
will establish it as a major producer. 


JACOBS AIRCRAFT ENGINE CO. 

POTTSTOWN, PENNSYLVANIA, U. S. A. • Cables: JAECO 




— a Symbol of Preparedness 

I T is not the big things that are hard to foresee, it is the 
countless little ones. Today, Breeze is ready to produce 
the vital details of aircraft and ordnance requirement that 
are the very essentials of sound design. 

Alert to the times. Breeze has continued to expand 
facilities and personnel, and is fully equipped for aug- 
mented production to the exacting standards of the 
aviation industry. 








The LAWRANCE 

AUXILIARY POWER PLANT 

Designed and Built By Aeronautical 
Engineers lor Aircraft Use 

SPECIFICATIONS 

Model 30-D; A 5 K.W., 24 volt Generator, powered 
by a 2-cylinder air-cooled engine. Constant speed 
4000 R.P.M. Automatic compensation for high alti- 
tude operation. Dimensions: 29" x 24" x 14". 
Weight of complete unit ready for installation 
170 lbs. 

LARGER MODELS AVAILABLE SOON 

LAWRANCE ENGINEERING 
& RESEARCH CORPORATION 

LINDEN NEW JERSEY 
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AN AIRPLANE 
THAT EXCEEDS 
YOUR FONDEST 
EXPECTATIONS 



LEWIS SCHOOL OF AERONAOTICS 



Demand a LOT from the aviation school 
you choose 




AIRCRAFT CABLE 


HAS ALWAYS BEEN 
STANDARD FOR ORIGINAL 
AND REPLACEMENT 
EQUIPMENT AMONG AIR- 
CRAFT ENGINEERS AND 
MAINTENANCE MEN. 
THEY KNOW AND DEPEND 
ON PACKARD CABLE FOR 
ALL ELECTRICAL CIRCUITS. 



PACKARD ELECTRIC DIVISION 


1 


Lockheed workmen install the Plexiglas nose section in a Hudson bomber lf> 



for windows, landing light covers, com- 
mander’s domes and blisters — they have 
found the light weight, high impact strength 
and durability of this acrylic plastic have met 
high standards. In all types of aircraft, years 
of actual service have proved the permanence 
of PLEXIGLAS transparency under all kinds of 
weathering conditions. 


L 1 HUES T TIL 1 .VS /* I It EXT 
PLASTIC SHEETS 

Plexiclas is now available to the aircraft in- 
dustry in standard sheet sizes up to 45x65" and 
50x60". These are the largest transparent plas- 
tic sheets ever offered commercially. 



■ » ■ 


Rohm & Haas Company, Inc. 

222 West Washington Square, Philadelphia, Pa. | 






EXIDE IS READY 

for the needs of national defense 



A S the world's leading manufacturer of aircraft batteries, Exide 
, is closely in touch with the varied requirements of the entire 
industry— and is prepared to meet delivery schedules for every need. 

The confidence of the aircraft industry in Exide Batteries has 
resulted in their world-wide use. They are standard equipment 
with many of the leading manufacturers— they are first choice with 
experienced owners of private planes— they fly millions of miles 
yearly in transport ships— and they are playing their dependable 
part in military service the world over, in primary trainers and the 
most advanced types of military aircraft alike. 

Exide Engineering Service is available to co-operate with the 
industry in determining precise battery needs. Exide's vast experi- 
ence, in this and all other storage battery fields, assures you of 
recommendations fully in keeping with the requirements. 

Telephone or wire your engineering questions and delivery needs. 
THE ELECTRIC STORAGE BATTERY CO., Philadelphia 

The World's Largest Manufacturers of Storage Batteries for Every Purpose 
Exide Batteries of Canada, Limited, Toronto 
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THE INTER*' AT ION Al. 
REFERENCE HOOK 
and DIRECTORY 
af the Aerunnutic. 
Aviutinn and 
Allietl industries 


You’ll find it here! 

Whether it is Names; Addresses; Operating, Personnel or 
other Data you want .... for the United States alone or 
for 129 other Countries and Territories ... on Manufac- 
turers of Aircraft, Equipment, Materials or Supplies; 
Military and Civil Ministries; Air Transport Companies. 
Airports; Aeronautical Organizations of all kinds, etc. 
— You’ll find it handily in INTERAVIA ABC. 

OVER 20,000 LISTINGS 
OF THE WORLD'S AVIATION INDUSTRY 
covering 1 30 Countries and Territories 
with accurate data on the following: 

Manufacturers of Aircraft, Equipment, Materials, Fuels and 
other Supplies — with data on products and names ef 
officials, includinq sales representatives 


National Orqanixations — with n 




iv 200-page Atlas Section, with 70 aeronautical maps. 

5 listings under every Analytical 


McGRAW-HILL PUBLISHING CO., INC., 
Catalog & Directory Division 
— , 42nd Street, New York. N. Y. 


Gentlemen: You n 
INTERAVIA ABC to 
at the rate of $7.50 f 

(Company) 

(Address) 


the following addresses, a 


AVIATION 





BELLANCA ^AIRCRAFT CORPORATION. Included 

motor Bombers, T wm-Engitie Torpedo Seaplanes. Trans- 


bccn increased and modernized, so that the BELLANCA 
Commercial types, utilizing the most advanced methods. 




BELLANCA stands shoulder to shoulder with the rest 
of the industry in the promotion of our Country’s Defense, 
and the motto "Built as only Bellunea can Build " takes 
on a still more important meaning. 



BELLANCA AIRCRALT CORP. 


NEW CASTLE, DELAWARE, U. S. A. 



AT YOUR IMMEDIATE DISPOSAL 







EXPERIENCE-RESEARCH 
AND MANUFACTURING 
FACILITIES 



SPECIAL STEELS 

for the AIRCRAFT INDUSTRY 


IS NOW AVAILABLE ON TOOL, STAINLESS, 
ELECTRICAL, CARBON AND 
SPECIAL ALLOY STEELS 



Allegheny Ludlum Steel Corp. 

OLIVER BLDG., PITTSBURGH, PA. 



PREPARE NOW 

for Success in Aviation 
at STEWART TECH in New York 



. . for Safety . . for Eager Response . . 
RELAYS by GUARDIAN! 




B*A*30 



RELAYS by GUARDIAN 

W* w§®m 

guardian ^ELECTRIC 


SEARS COMPANY VJVtSa 







HAVE YOU A PACIFIC COAST 
SALES PROBLEM? 


National Aircraft equipment company 

DEPT. A. 

2525 East 4?th Street Los Angeles, California 


The 

AIRCRAFT YEAR 
for 1940 


BOOK 


The current story of American aviation 
All from official sources 


•WEATHERHEAD* 



$5.()0 i"U.S.A. 

(S6.00 elsewhere! 

12 CHAPTERS — STATISTICS 

Hundreds of Photo Illustrations — Line Draw- 
ings — Maps — Graphs — Fully Indexed. Order 
from your own bookstore or direct from the 
publishers. Check or money order. 

AERONAUTICAL CHAMBER OF COMMERCE 
OF AMERICA, INC. 

30 Rockefeller Plaza New York, N. Y. 




= Wind Driven 
pfngine Driven 


Jlitfh Q'tude. • JlujJtt • Jlaui PlicedL • CjuGAcmieed 

CHAMPION GIN [RATO RS ' 




What Determines 
the Excellence of Machining? 

workfulffnMrated YheTbovc™ mnk* aue section 

of 0 large aircraft engine, to assure proper metal dis- 

1! ."o 0 " "I o'ses.' etc. l“ short^you* can* bank ™ 

Govro-Nelson's precision methods to produce for you 
the finest machining of engine parts that it is possible 


Govro- nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 


Precision 


Precision marks every step in the manufacture 
of our original-equipment pistons for aircraft 
engines. You are assured of uniformly high 
quality, procured by precision — in the making 
of laboratory-controlled alloys, in foundry and 
heat-treating operations, and in the pains- 
taking workmanship of a seasoned crew of 
experts operating up-to-date equipment. . . . We 
e prepared to meet your most exacting speci- 
fications in material and design, and to serve 
your piston needs completely and promptly. 

RAY DAY PISTON CORPORATION 

Original Equipment Exclusively 

• Detroit, Michigan 


West Warren at Walton 










CLASSIFIED ADVERTISING 


Aviations 

Market Place 

CLASSIFIED V V ADVERTISING 

USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 


5 OPPORTUNITIES: OFFERED OR WANTED 
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- AVIATION'S MARKET PLACE 


Aircraft Mechanical Instructors 

sShIP 

lElil 

SA 594, Aviation. 330 We.t 42nd St., New 

issai 

MISSOURI AVIATION INSTITUTE 

Municipal Airpoxt Kansas City, Missouri : 

Equipment & Products 

, $ 


Aircraft latt.ria. 

New Yor ” 5 A A 'Y. a,l ° n ‘ 330 W “* 42nd ^ 

IpSBl 

SSSSuf Co U 


Aircraft Welding Outfits 



3f&y--.a' K.'MIS „."g£ 

lllSrL., 1 



Employment 

terest In patent. J. L. Brown, Momence. 

leid inn ^^asNl^r^^r Ilian r En mam, , *Uir77,re , e' 

1 

Services & Instruction 


Bo.ks 

New Yorkf 1 N. A Y. ** ° n ' 33 ° W ‘ ^ «- 

E-xES”>HS%s£ 

Quiz ISSSE?- 14M°Flo B w"' P St!. Qlen&l^ 

Na^fl a at 1 0 n * ' e teoro^oov W «» 

$££%&&£& <S$ 

er 'VStTi^^S m*n ■Ti'onV'®" ^ 

ssssrsis 

jggj 

UiiHffl 

Bsiir 

aip mi/mlTinN 

Gold Medal Edition — bound In red. gold le 



PROFESSIONAL SERVICES 

System, 1435 Flower Street, Gl.ndale^Oal^ 


for 

ANYONE, ANYWHERE 

124 Gasoline & Oil Engines designed to 
dote (A world record). This includes 

E. W. ROBERTS, M. E. 

ma 

w' ANTED CT C U onfacf a"rfr P att E mlnu T |^l,Ye E r? 

wmm 
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AVIATION'S MARKET PLACE 

ENGINE OVERHAULING— Approved Repair Station No. 294 
MAGNAFLUX SERVICE— License No. 166 
MACHINE SHOP WORK— MAGNETO SERVICE 
ECLIPSE SALES AND SERVICE— Starters, Generators, Etc. 
WILLARD BATTERY SALES AND SERVICE 

INSTRUMENT AND RADIO INSTALLATION "Don't forget unrurs 



Sleeclj Aircraft 
Inc. 

STINSON 

DISTRIBUTORS 

TrtrpOoMi Cur JJ&8 

ASSOCIATED DEALERS 

;S ' “ 


-ss.:rs--« . 


PA ' F K = s E A ;^^ E s o « F L F r s 

FOKKER AMPHIBIAN 


r % tr xsenjret jx* 



PROPELLERS 

Latin American Trade Solicited 

SALES • REPAIRS • SERVICE 





^ 

COME TO “STANDARD” FIRST 

Standard Aircraft Equipment Co. 


AVIATION SCHOOLS 


OPPQPJ^ ANCFMC ^ 
INSU^ 


^lOLLOWING a definite policy of expan- 
ihe aircraft indnsiry for national defense. 


important indnstries — 


of America' 
AVIATION. 






.. .... _ . jtion today. Development end 

. _ r . Tri-Stote, the Bachelor of Science dogree is conferred in 

eye years of training equivalent to the technical work ordinarily included in 4 years college. 
Course covers airplane design, propeller design, aerodynamics (including theory of airfoils, 
stability, performance, otc.| lighter-than-air craft, engines and all fundamentals. Also study 
and analysis of entire field of air transportation. Non-ossentials eliminated. _ Modern equip- 
ment, including wind-tunnel, capable of 100 MPH air speed accommodating 36-inch test 
model. Convenient flying school facilities. Tri-State graduates hold important positions with 
airlines and manufacturers in this well-paid industry. Spocial preparatory department for 
those who lack required high school work. Also world-famous for technical two-year courses 
In Civil, Electrical, Mechanical, Chamical and Radio Engineering; Businr- 
and Accounting. •- . *- • • 


AVIATION INSTITUTE of NEWYORK 




INSTRUMENT FLYING 

where airline pilots fly 
Sundorph Aeronautical Corp. 


NAVIGATION 


TRI-STATE COLLEGE 


— RISING SUN 

SCHOOL OF AEFtONAOTICS 


Copy for 

SCHOOL Advertisements 

received by August 
15th will appear in the 
September Issue, sub- 
ject to limitations of 
space. 



AVIATION 
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their work. Their place of work is their “lab.” 
There they prove and apply what they learn 


the part that I. C. S. trainin,; played in their 




KOLLSMAN MAGNETIC TACHOMETER 


The job of the Kollsman Magnetic Tachometer is to give 
the pilot accurate indication of engine speed. 

The instrument is calibrated to within 10 r. p. m. through- 
out the normal operating range. Even under extreme 
temperatures, calibration accuracy is maintained within 
very close limits over the entire scale. Careful attention 
to material selection and to construction details prevents 
wear that might impair accuracy. 

The Kollsman Magnetic Tachometer is available in both 
the sensitive type, as here illustrated, and also in the 
standard type with one pointer. 

Other detailed information will be gladly sent on request. 


KOLLSMAN 


INSTRUMENT DIVISION OF 5QURRE Q COMPPNY 
80-08 45 th AVE. .... ELMHURST, N. Y. 
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O UT OF THE unique lightness of Mg (magnesium) arise the obvious 
advantages of weight reduction. These are considerable, for 
magnesium is a full third lighter than any other metal in common use. 

But magnesium "lightens the load" in more respects than the simple 
elimination of useless weight. It makes products easier to lift, handle 
and sell; it makes machines easier to operate. Manufacturers also find 
that it is easier to machine. 


Dow provides industry with a low-cost supply of Mg in a series of alloys 
known as DOWMETAL*. The rapid growth of the use of DOWMETAL 
for varied purposes is one of the outstanding developments of industry. 


There are well developed methods for the fabrication and assembly of 
DOWMETAL and it is available in sand, die and permanent mold castings, 
forgings, sheet, strip, plate, bars, tubes, structural and special extruded 


Consultations are welcomed. 


Federal Products Corporation uses DOWMETAL Jor 
the indicator housing and head oj many of its Precision 
Measuring Canges because DOWMETAL is easy to 
machine, holds its shape better a/ter machining and, 
most ' important j/or a portable tool, is extremely lig/st 

THE DOW CHEMICAL COMPANY, MIDLAND, MICH. 

Branch Salts OJ^eeu New ^Yoric Ciij’. St. Louis. Chicaito. 



LIGHTEST OF ALL STRUCTURAL METALS 



COM* 
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Steadily, calmly, America's aircraft industry has rolled 
up its collective sleeves and set about the giant task 
that circumstance has demanded. The finest aircraft 
ever conceived are being developed and will be 
built. Air travel in America, for business and pleasure 
as well as for national security, will reach volume and 
performance standards never before possible. And 
whether the demands be from the nation's airlines or 
its military services, Eclipse products and Eclipse 
personnel will provide much of "what it takes." 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 

BENDIX, NEW JERSEY 


Eclipse Manufactures: 

Engine Starters • Solenoid Switches 
Booster Coils • Control Switches 
Generators and Control Boxes • Radio 
Oynamotors • Supercharger Regulators 
Electric Retracting Motors • Propeller 
Anti-Icer Pumps • Mechanical De-Icer 
Equipment • Air Pumps • Air Valves 
Oil Separators • Hydraulic Pumps • Am- 
munition Rounds Counters and Conljac- 
tors • Synchroscope • Fuel Flowmeters 
Seamless Flexible Metal Hose • Ord- 
nance Equipment • Magnesium, Alumi- 
num and Non-Ferrous Sand Castings. 



